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the trademarks “tt” 
and “TUBE-TURN” are dpplicable only 
to products of TUBE TURWS, INC. 


Scrappy says, 
“Aid detense — 
more scrap to- 
day ... more 
steel tomorrow.” 


to reduce pressure loss 


@ Looks simple, doesn’t it . . . that welding fitting? Not so! It’s 
engineered .. . for shape, for size, for dimensions, for wall thickness 

. all so that it will do its share of the piping job for you. . . 
without trouble and at top efficiency. True circularity, smooth inner 
walls, and full radius combine to reduce pressure loss of any flow 
of fluid. Micrometer-checked uniform wall thickness and forged-in 
strength combine to assure long-life, dependable service. 

All TUBE-TURN Welding Fittings and Flanges are design engineered 
and held to extremely close manufacturing tolerances giving the 
utmost in strength, safety and efficiency. You'll find a TUBE TURNS’ 
Distributor in every principal city. Call him for good service in 
good connections. 


Write Dept H-2 for free 
booklet on Allowable Work- 
ing Pressures 


Be sure you see the double “tt” 
TUBE TURNS, INC. 
@ KENTUCKY 


DISTRICT OFFICES. New York Philodelphia Pittsburgh Chicago Houston Tulsa San Francisco Los Angeles 
TUBE TURNS OF CANADA LIMITED, CHATHAM, ONTARIO...A wholly owned subsidiary of TUBE TURNS, INC 
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AUTOMATIC CONTROL 


NG 


New and Modern 


HAMMEL-DAHL 
OFFICE and FACTORY 


MAMMEL~DAML 


General Office and Factory 
175 Post Road, (Warwick) Providence 5, R. |. 


Constantly increasing demand from ALL of the PROCESS & 
INDUSTRIES for more HAMMEL-DAHL Control Valves, em- 
bodying these basic qualities, has made necessary the con- 
struction of this new, larger, modern plant. It is equipped 
throughout with machine tools of the latest design, production 
equipment, assembly and testing fixtures. 


This expansion means faster deliveries, superior service and 
better attention to each and every customer's requirements. 


Pittsburgh Lake City 
Syrocuse Toledo Tulsa Wilmington, Del. 
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To make a better lacquer you need a better solvent 


— 156.4°C. B.P. 


TRADE-MARK 
. . 
| is a better medium-boiling lacquer solvent... 
. it gives you improved blush-resistance, good flow-out, and a glossy, 
a durable finish that needs little sanding or rubbing. Because it is an acetic 
acid ester with an ether linkage, CeLLosoLve acetate has a powerful 
solvent combination that readily dissolves many resins. 
With CeLLOSOLVE acetate you can formulate lacquers that can be 
, CARBIDE AND CARBON brushed or sprayed on furniture or on metal surfaces, AND you can use 
CELLOSOLVE acetate in hot-spray lacquer formulations. 
CH EMICALS COMPANY You can get immediate commercial quantity shipments of CELLOSOLVE 
_ A Division of acetate. Use it to improve your lacquers and increase your sales—and 
Union Carbide and Carbon Corporation profits. Order today from your nearest Carbide office. 
j 30 East 420d Street York 17, 
. Physical Properties Molecular Weight 132.16 
“hin of Specific Gravity 0.9748 
ee, “CELLOSOLVE” ACETATE Boiling Point, °C. at 760 mm. Hg 156.4 
FORMULA Vapor Pressure, mm. Hg at 20° C. 12 
%. CH,COOC.H,0C.H, Flash Point, °F. (Cleveland Open Cup) 150 


The term “Cellosolve™ is a registered trade-mark of Union Carbide and Carbon Corporation 
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Now...A Complete NEW LINE 


of Protective Clothing... 
NEOPRENE 


Here's top quality, “strength without bulk” protection against 
abrasion, acids, alkalis, greases, oils and salt water! It’s the compan- 
ion line in coats, suits, jackets, pants, hats and hoods to AO’s new 


line of Neoprene Latex aprons. The man who works in these garments 


will appreciate their working ease and comfort — the man who pays 
for them will like their cost-cutting durability! Your nearest AO 
Safety Products Representative can supply you with this new clothing 
in yellow or black. 


QUICK FACTS 
SATURATION-COATED FOR LONG LIFE 


Five applications of 100% neoprene latex thoroughly impregnate 
and coat the fabric —plus two coats on the outside after sewing. You 
get a garment that won't peel, blister or crack! 


LIGHTWEIGHT — CONTAINS NO LOADERS 
Comfort and lightness result from the absence of “loaders” — 
materials which make a garment stiffer, heavier, bulkier. 
MORE FLEXIBLE — UNAFFECTED BY HEAT OR COLD 
AO Neoprene Latex remains flexible in extreme cold — does not 
become sticky in hot weather. 
EASIER TO CLEAN 
Takes laundering, dry cleaning or scrubbing without injury to 
fabric. Petroleum solvent may be used. 
WORK-STYLED FOR GOOD FIT 


All garments are generously cut for free action. Inter-locked seams. 
Extra heavy stitching. Fasteners securely anchored. 


901 — % Length Coat 913 Pants and 922 Hat 901! One Piece Suit and 
902 — Swit Jocket and 921 Hood 
Pants 
AO’s Industrial Vision Program increases pro- 
duction, decreases accidents. Write today for 
free booklet “Improved Industrial Vision.” 


SOUTHBRIDGE, MASSACHUSETTS + BRANCHES IN PRINCIPAL CITIES 
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Another new development using 


B. F. Goodrich Chemical 


RIGID PLASTIC TANK 
CAN’T CORRODE 


Made throughout 
of GEON 404 
—no metal used! 


ERE’S a new development that shows how 

Geon 404, a new rigid vinyl plastic, can 
solve costly problems involving acids and other 
corrosive elements. The tank is used in a water 
supply plant. It holds about 20 gallons of 
hydrofluosilicic acid, used in drinking water 
to help and protect hardness of teeth. 


Naturally, the tank has to be extremely resist- 
ant to the highly corrosive acid. And it is, from 
top to bottom! For the tank, and every nut, 


‘ bolt and stud in it are made of Geon 404 rigid 
plastic. No metal is used—no part of this tank trical properties. At ordinary temperatures it is 
can ever corrode. not affected by acids, alkalies, salts, oxidizing 


sy agents . . . or oils, greases, alcohols, gasoline 
Geon 404 has advantages that make it ideal = 04 carbon tetrachloride. Send for Technical 


for many rigid applications. It possesses allthe Bulletin and helpful advice on the use of Geon 
excellent properties of straight polyvinyl chlo- 404. Please write Dept. GF-2, 
ride. It can be processed without plasticizer pF Goodrich Chemical 
addition on standard equipment, using stand- vias 
ard methods. 


Company, Rose Building, 

Cleveland 15, Ohio. In 
Geon 404 has outstanding chemical resist- Canada: Kitchener, Ontario. 

ance, exceptional strength and excellent elec- Cable address: Goodchemco. 


GEON RESINS « GOOD-RITE PLASTICIZERS ... the ideal team to make products easier, better and more saleable. 
GEON polyvinyl materials ¢« HYCAR American rubber * GOOD-RITE chemicals and plasticizers « HARMON organic colors 


Cuemicat Encineertnc—March 1952 


vy 

: 

| 

4 

+ 

| 

q 

= wwe 
| 
7 
| 


ve 


4 
' 
' 


Check what the users say against the 
Benefit Points Below 


© A Rubber Goods Manufacturer says— 

“We have used these Type '1000' valves for 
several years with fine results on air or water 
service at pressures from 10 Ib. to 300 Ib. 
depending on requirements. These valves as 
claimed have been found to have LARGE 
CAPACITIES. On FLUCTUATING LOADS 
or STEADY LOADS they sre MOST DEPEND- 
ABLE, RAPID IN ACTION with «2 QUICK 
DEMAND and TIGHT CLOSING when the 
load drops of. They require but 2 MINIMUM 
OF SERVICE OR MAINTENANCE.” 


@ A Chemical manufacturer says— 

"The CASH STANDARD Type ‘!000° valves 
which we have in service have fulfilled the con- 
ditions checked .. . (ACCURATE PRESSURE 
CONTROL UNDER TOUGHEST WORKING 
CONDITIONS), (TROUBLE FREE SERV- 
ICE), (TIGHT CLOSURE) better than any 
other steam pressure reducing valves that we 
have used.” 


WRITE FOR BULLETIN 962 


A. W. CASH COMPANY 


DECATUR, ILLINOIS 


(ASH STANDARD 
CONTROLS... 
VALVES 


© A Metal Products company says— 

“We have had a number of your CASH 
STANDARD Type ‘1000° valves in operation in 
our plant for a number of years. These valves 
have proved to be satisfactory in every respect. 
We particularly like this type of valve because 
it is SIMPLE TO INSTALL, REQUIRES A 
MINIMUM OF MAINTENANCE, and cives 
CONTINUOUS and UNIFORM PRESSURE 
CONTROL. 


© A Plant Engineer says— 

"We find that the CASH STANDARD Type 
*1000° streamlined valves are best suited for 
our various applications of compression mold- 
ing because of their VERY WIDE RANGE OF 
ACCURATE PRESSURE CONTROL. The sim- 
plicity of construction of these valves has tept 
the MAINTENANCE COSTS VERY LOW 
which of course means a SAVING IN COST 
OF OPERATION, ond SPEEDIER PRODUC- 
TION. 


Maximum capacity when needed most. 
Accurete pressure control under 
toughest working condi 


. Trowble-free service. 

Smooth operation. 

Tight closure. 

Speedier production results. 
Elimination of failures. 
Cost-saving operation. 

No spoilege. 

. Practically zero in maintenance. 
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BULLETINS 
AVAILABLE 
ON OTHER 
CASH STANDARD 
VALVES 


Send Jor them 
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Bulletin 950—feotures the CASH 
STANDARD Type D Single Seat Pres- 
sure Reducing ond Regulating Valves 
for vse with most fivids. Shows 
simple inner working ports thot save 
in mointenonce 


explains 
Blueprint snows 
simplicity of instollotion 


how volve works 


Bulletin 956—feotures the CASH 
STANDARD Type 4030 Bock Pressure 
Valve — designed to avtomotically 
maintain @ constant pressure in the 
@voporotor corresponding to a con- 
stont temperature desired. Shows on 
Ammonia and Freon Gos 
Chart based on ABSOLUTE pressures. 


Bulletin 966—fectures the CASH 
STANDARD Sel!.Contained, Pilot 
Operated Type 10 Pressure Reducing 
ond Reguloting Valve for use with 
woter or clr; with ony gas or oi! tho? 
is non-corrosive; and with refrigerat- 
ing fluids such os Ammonia and 
Freon. Mony interesting porticulors 
explained such os: how volve works, 
tight seating, lerge copocity, 
woste, no woter hommer or chatter, 


CHEMICAL ENGINEERING 


YE 
The Reasons Why | | 
IT HAPPENS ARE TOLD | 
_ | BY USERS AS FOLLOWS... | | 


ARE YOU DAMMING 


That Increased Production 
With Slow, Old Fashioned Filters? | 


p you may be putting a need- 
less barrier in the way of in- 
creased output, if you’re still 
filtering the same old way. 


BIRD Continuous Centrifugal 


Filters smash many filtration 
bottlenecks for good and all. 


They have the capacity to 
keep pace with expanding 
volume. 


They make filtration a quick, 
clean, continuous, automatic, 
economical process. 


No filter cloths to clog. No 
vacuum or other auxiliary 
equipment. 


Yours Hee 


the Bird Research 
and Development 
Center, fully equipped 
to give you the facts 
and figures (pilot 
plant scale) on any 
solids-liquids separa- 
tion problem . 


BIRD MACHINE COMPANY 


SOUTH WALPOLE + 


Cursticat 1952 


“MASSACHUSETTS 


aan 

| 
— > 
= 
9 


“Call Revere to 
make sure’ 


@ Revere condenser and heat exchanger 
tubes and tube heads are available in a 
number of alloys with a comprehensive 
range of characteristics which adequately 
meet the varied requirements of service in 
power generation and in chemical, indus- 
trial and marine applications. 


The selection of the proper alloy for a 
given application requires careful con- 
sideration. Many inter-related factors affect 
the life of a condenser tube, and have an 
important bearing in determining the alloy 
which promises the longest possible life 
and the most satisfactory, trouble-free per- 
formance. These important factors should 
be considered: chemical composition of 
the cooling water; velocity of the water; 
possibility of air entrainment; presence or 
absence of suspended solids; operating 
temperatures. 


To assist the user in selecting the par- 
ticular alloy which, in his specific installa- 
tion should give the best service and 
maximum economy, the Revere Technical 
Advisory Service is available for consulta- 
tion on both new equipment and tube 
replacement. These men, backed by the 
facilities of our Research Department, can 
help solve the special problems incidental 
to each installation. “Call Revere to make 
sure.”’ Write for free booklet, “Life Exten- 
sion for Condenser Tubes.” 


REVERE 


COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 


Mills: Baltimore, Md.; Chicago and Clinton, 1/1.; Detroit, 
Los Angeles and Riverside, Ca 1 New Bedford, — Rome, N. Y.— 
les Offices im Principal Cities, Distributors Everywhere . 


SEE “MEET THE PRESS” ON NBC TELEVISION EVERY SUNDAY 
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Why LINK-BELT “total engineering” 
means better screw conveyors for you... 


LINK-BELT integrates all 
components to give you the right 
screw conveyor for your job 


P Don't be fooled by the apparent sim- 
plicity of a screw conveyor. It is simple 
in design, but there are many important 
factors that must be considered to give 
you top performance 

That's why Link-Belt’s broad mate- 
rials handling experience is so impor- 
tant... why Link-Belt Screw Conveyors 
are first choice on so many demanding 
jobs. And because Link-Belt makes all 
types and sizes of components, you get 
exactly the right screw conveyor for 
your particular requirements. 


It's easy to see why “total engineer- 
ing” results in top screw conveyor per- 
formance. Call the Link-Belt office near 
you for complete information. 


Four Link-Belt Helicoid Screw Conveyors 
distribute material from Link-Belt Bucket 
Elevator discharge. 


TROUGHS — Link-Belt builds 
flanged, angle flanged, flared, rec- 
ts! tangular, dust-seal, jacketed and 
componen drop-botom types in steel or 
é alloy metals. Variety of connec- 
tions, supports, covers and clamps 

Offers added design flexibility. 


TROUGH ENDS — Steel or alloy metal 
plate or cast trough ends to match all 
trough shapes, provide required shaft 
bearing support and alignment. Seal 
glands to protect bearings, if required. 


DRIVES: Link-Bekt designs 
and builds many forms of 


drives to suit specific condi- 
5 SCREWS —Link-Belt makes a complete range of o6 tions—enclosed gear, Electro- 
conveyor screws—Helicoid, Sectional Flight, Cut ©) 0 fluid, PLY. variable speed, 
Flight, Ribbon Flight, Paddle type and special SPOUTS & GATES — Plain dis- N and chain drives of various 
charge spouts can be fixed or de- woes. 

tachable. Discharge gates, flat or 
it can also y full range nges. 
thrusts, covers, saddles and and countershaft ends 


types for such diverse applications as feeding, 


LINK<}BELT 


SMARTS & COUPLINGS —Ceo- SCREW CONVEYORS 


veyor couplings and end shafts are 
MANGER 5 — Available in a variety designed for acequate torsional T COMPANY: Chicago 9%. Indianapolis | 6, 
of styles and mountings, with va- S strength and have jig-drilled cou- 40, 
rious bearing materials, and steel pling bolt holes for accurate elign- in 
; or cast hanger frames. ment. 


Principal Cities. 12,08 


1] 
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Century 7'/2 HP Type RS Single 
Phose Repulsion Stort Induction 
Brush Lifting Splash Proof 
Motor 


1 to 7% HP Direct Current 150 to 400 HP Type SC Squirrel 
Splosh Proof Motor Cage Induction 3 Phose Splash 
Proof Motors 


Kéep the vital parts of your motors dry —even oP 


: , 30 to 100 HP Type SR Sli 
when the full force of a hose is turned directly on Ring Induction 3 Phose Splash 1 to 125 HP Type SC Squirrel 

Proof Mot Cage Induction 3 Phase Splash 
them. Century Splash Proof motors eliminate ee Proof Motors 


production losses due to dripping or splashing 
liquids or falling solids. They also protect against 
rain, snow, sleet or hail on outdoor installations. 


Century Splash Proof motors are available in a 

wide range of types and sizes for all popular 

applications. Other types and ratings are 

3 to 25 HP Type SR Slip Ring 1 to 20 HP Type CS Copacitor 


Induction 3 Phase Splash Start Induction Single Phase 
Proof Motors. Splosh Proof Motor 


available to meet your electric power 
requirements. You can specify Century motors 
with confidence. 

Century motors are built in sizes Ya to 400 horsepower. 


CENTURY ELECTRIC COMPANY, 1806 Pine Street, St. Louis 3, Missouri 


Offices and Stock Points in Principal Cities 
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Only with Goodrich 


grommet can you 
make these savings! 


Save 3 ways! Investigate today! 
Write or mail coupon 


You save belt costs because belts last 
longer, save production costs because 
machines keep running with fewer in- 
terruptions, save maintenance costs 
because they need less attention. 

- Patented grommet belts by B. F. 
Goodrich represent the only basic 
change since invention of the V belt. 
Belts last 20 to 50 per cent longer, de- 
pending on service. (The more severe 
the service, the greater the increase over 
ordinary belts.) Grommet belts have 
more rubber; they're more flexible, give 
better grip, less slip. 


What is a grommet? 
A grommet is like a giant cable except 
that it’s endless—a cord loop built up 
by winding heavy cord on itself. There 
is no overlapping cord section as in all 
ordinary belts. Most belt failures occur 
in these sections where cords overlap! 


All cords put to work 


Each of the two grommets and every 
part of a grommet carry their share of 
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the load. In ordinary belts under high 
tension the center cords ‘dish’ be- 
cause tension is greater near the driving 
faces. Dished cords are doing less work, 
not pulling their share. Grommet belts 
have no center cords, there is no dish- 
ing—therefore much more strength in 
proportion to cord volume—and less 
stretch. Grommet belts stretch, on an 
average, only about one-third as much 
as ordinary belts. 


Better grip, less slip 
Grommet belts have more rubber in 
relation to belt size. Without any stiff 
overlap, they're more flexible, grip pul- 
leys better. Size for size, grommet belts 

ive Ys more gripping power, pull 
santa loads with a higher safety fac- 
tor. Because there is less slip, there is 
also less surface wear. 
Send for proof 
Send the coupon for a set of reports telling 
users’ experiences and showing actual in- 


stallations where grommet belts outlasted all 
others. Some typical cases: 


. within a few days ordinary belts had 
stretched After six months of 24-hour-a- 
day service BFG grommet belts haven't 
stretched at all..." 

“Ordinary belts lasted only 5 or 6 weeks 
. . . B. F. Goodrich grommet belts are in 
their sixth month of service . . .” 

Previous belts suffered from shock loads, 
wore out fast... BFG grommet belts have 
been in service 2 years with no shut-downs...”” 


There aré hundreds of cases like these. 


They cost no more 


BFG grommet belts cost not one cent 
more than others. The savings they 
make for you are clear profit. They are 
made in C, D and E sections. They are 
patented by B. F. Goodrich. No other 
V belc is a grommet belt (U. S. Patent 
No. 2,233,294). 


Write, send the coupon or see your 
B. F. Goodrich distributor. (He will 
show you his belt that shows 
the grommet construction clearly.) 


B.E Goodric 


FIRST IN RUBBER 


The B. F. Goodrich Company 
Dept. CE-3 
Akron, Ohio 


(Send set of reports telling users’ ex- 
periences and showing actual installa- 
tions proving that F. Goodrich 
grommet belts outlast all others 

Have distributor show me the “X-ray” 
belt that shows how B. F. Goodrich 
grommet belts are made. 


Name. 


Firm Name— 


Street Address___ 
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Crags Transfer-matic, with 10 Howell motors, helps speed aircraft production. 


: Drills, bores 80 cylinder heads per hour! 


This Cross Transfer-matic 
Grills and bores 80 aircraft 
@ngine cylinder heads per 
Rour! That means a lot of 
@ngines for military or civil- 
fan planes. 

Built for one of the indus- 
try’s leading manufacturers, 
this machine automatically 
rough drills and forms valve 
pockets and spring compart- 
ments, and finish bores valve 
guide holesand valveinsert and 
spring seats. The whole oper- 
ation takes only 45 seconds! 

Ten precision-built Howell 
motors, ranging in size from 
one to 30 H.P., were specified 


to drive the spindles, the hy- 
draulic and coolant pumps, 
and the chip and fixture con- 
veyors. Each Howell motor was 
chosen to fit its job exactly. 


Howell engineers will be 
glad to work with you, too, to 
get top performance from your 
electric motor installations. 
They will design special motors 
if required, or recommend 
Howell motors in standard 
NEMA frame sizes from 1/6 
to 200 H.P. So, for every job, 
especially your toughest ones, 
get in touch with the Howell 
representative in your city, or 
write directly to us today. 


HOWELL ELECTRIC MOTORS COMPANY 
Howell, Michigan 


HOWELL Type K Motor. Offers 
constant performance in the pres- 
ence of dirt, dust, fumes and mois- 
ture. Sizes from 3 to 150 HP. at 
1800 R.P.M. Either vertical or hori- 
zontal mounting. 


HOWELL Sanitary Motors meet the 
most exacting standards of the dairy 
and food industries. They contain 
mo pockets, cracks, or crevices. 
Available for vertical or horizontal 
mounting. 
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Since its founding in 1867, Mallinckrodt has concentrated its attention on the 
quantity production of fine inorganic and organic chemicals in standard and 
custom grades. It now supplies some 1500 products, for industrial, photographic, 
Mallinckrodt is one of the nation’s leading producers of synthetic 

and phenobarbital, and is a major manufacturer of ether for anesthesia, cyclo- 
propane, natural and synthetic alkaloids, znd organic iodine compounds such as 
Urokon.® Mallinckrodt also manufactures an extensive line of metallic soaps, 
such as aluminum, calcium, magnesium and zinc stearates, for industrial pur- 
poses. 

Typical of its inorganic manufactures are the chemicals required for the produc- 
tion of fluorescent lamp and television tube phosphors, such as silicic acid, 
calcium phosphate, calcium carbonate, and magnesium oxide, Mallinckrodt’s 
“Standard Luminescent” grade of these and other products has won wide accept- 
ance in the electronic industry. 

Mallinckrodt has long been a prime producer of mercury salts, bismuth salts, 
silver salts and iodides. 


Maliinckrodt chemists and production men have demonstrated special talents for 
producing to unusual chemical and physical specifications, in tonnage quantitiss. 
MALLINCKRODT CHEMICAL WORKS 


Mollinckrodt St, $t. Lewis 7, Mo. + 72 Gold St, New York 6, N.Y. 
Chicago Cincinnoti Cleveland ‘2s Angeles + Montreal + Philodelphia + Son froncisco 


ORGANIC INTERMEDIATES - 
IMORGANIC CHEMICALS - 


CHEMICALS FOR ELECTRONIC FOR FINE 


USES METALLIC SOAPS - 


ANALYTICAL REAGENTS - INDUSTRIAL CHEMICALS —- 
PHOTOGRAPHIC CHEMICALS - 
FOR PRECISION 


MANUFACTURERS OF FINE 
CHEMICALS FOR 
SINCE 1867 
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Republic Differential Transmitter 
with cover removed. 


Spells PLUS PERFORMANCE 


The Republic Pneumatic Transmitter combines 
machine ruggedness with instrument precision 

to provide matchless performance in measuring 
flow, level, pressure or density of a wide 
variety fluids. By any or all of the following 
points, the Republic challenges comparison: 


ACCURACY of the Republic force-balance principle 
is higher than can be consistently secured and 
Maintained with any other method. 1/2 of 1% 
guaranteed. 


TEMPERATURE variations of ambient atmosphere have 
negligible effect on the accuracy of the Republic 
transmitter. 


CHANGES IN AIR SUPPLY PRESSURE do not affect 
the accuracy of a Republic transmitter to any sig- 
nificant extent. A 5 psi change produces an error 
of less than 1/10%. 


CHANGES IN LINE PRESSURE—Republic differential 
transmitters are not affected by variations in line 
pressure. A patented and exclusive simple adjust- 
ment assures this protection. 


SENSITIVITY—Due to the negligible motions required 
for complete operation of all parts, for a full scale 
change, no appreciable hysteresis results from 
reversal of direction of measurement change. 


VIBRATION of any normal frequency has no effect on 
the Republic transmitter. 


LEVELING-—Since all parts are balanced, and no liquid 
is used for calibration, Republic transmitters need 
not be leveled exactly, and may be adjusted for 
installation in any position. 


FOR TWELVE YEARS Republic Pneumatic Transmitters 
have delivered unmatched performance in every 
type of installation. Complete details of design and 
operation, plus numerous application suggestions 
are combined in Data Book, 1002. Send for your 
copy, today. 


REPUBLIC FLOW METERS co, 


% 2240 Divetsey Parkway, Chicago 47, Illinois 
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and meet them 
with this one 


STYLE M Acip 
HOSE 
These Chemicals; 


Ammoni 
Calcivm Hydro 
gnesiy 
Hydroxide 
SALTS 
Co; 
Ferrie Chie 
Sodium Acid Sulphote 
Sediom 
wide. 
Sodium 
FOR HOSE, FLAT BELTS, V-BELTS, MOLDED GOODS, PACKING, 
TANK LINING, RUBBER-COVERED ROLLS built to the world’s 
highest standard of quality, phone your nearest 
wre. ore being Goodyear Industrial Rubber Products Distributor. 
vidvally, os ore one’, led. The Look for him in the yellow pages of your Telephone 
Directory. 


We think you'll like “THE GREATEST STORY EVER TOLD” — Every Sunday — ABC Network 
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For centralized control 
with greater flexibility 


Announcing 


Here's an attractive, versatile new motor control 
center that you can easily plan, install, and service. 
Compact—a section is only 20 inches wide, 20 
inches deep, and 90 inches high. It will accom- 
modate NEMA Size 1 through 4 starter units 
back to back. 

A four-inch wiring trough provides ample 
space for outgoing wires and cables. Starter units 
are designed for easy inspection and servicing. 


There are many provisions for protecting per- 
sonnel from mechanical and electrical injury. This 
G-E motor control center has also been labora- 
tory tested to assure protection against 25,000 
amperes short-circuit current. More information 
on this new, modern motor control center in 
bulletin GEA-4979A. Write your nearest G-E office 
today. General Electric Co., Schenectady, N. Y. 


THIS COMPACT, ATTRACTIVE, G-E MOTOR CONTROL CENTER provides the most modern 
method of controlling a-c motors up to 200 horsepower from a central location. 
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the NEW General Electric 


Motor Control Center 


STARTER UNITS ARE COMPLETELY ACCES- 
SIBLE. All components—even the pilot 
devices—are mounted on a sturdy frame 
with all terminals front connected. 


EASY TO WIRE. Ample four-inch wiring 
trough is completely accessible by re- 
moving horizontal metal barriers be- 
tween units. Barriers isolate and sup- 
port units as they are slid into section. 


DESIGNED TO PROTECT PERSONNEL. Rear 
view shows metal barrier that separates 
Starter unit space from bus bars. Verti- 


cal section features new “I-beam” con- 
struction for strength. 


VERSATILE. Starter unit sizes and types 
are in even of 14 inches. 
ible and circuit breaker combinations 
of the same starter size are interchange- 
able without changing doors. 


EASY TO INSTALL AND INSPECT. Sturdy, 
light-weight starter units are easy to 
handle, and interchangeable because 
of standardized dimensions and com- 
ponents. 


EASY TO SERVICE. Doors swing wide (no 
hinge wiring); unit is easily discon- 
nected from bus and held in test posi- 
tion for protected servicing. 


GENERAL ELECTRIC 
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wherever you 
need stainless steel 
tubing... 


@ Stock lines in food, paper, and chemical plants; heat exchanger 


units in processing industries; cooling coils in breweries, beverage 


industry, dairies and dairy equipment... throughout all industry, 


wherever there’s a stainless or high alloy tubing application, there 


you'll find TRENTWELD. 
And it’s to be expected! TRENTWELD is made in a tube mill by 


tube engineers who roll and weld stainless and high alloy tubing 


exclusively. Then too, TRENTWELD is available in a full range of sizes 


— 1,” to 36” in diameter. This, coupled with Trent’s convenient 


mid-continent location, means prompt delivery of what you want 


-+. when you want it. If yours is a stainless or high alloy tubing 


requirement: Call on us, 


| TRENTWELD | STAINLESS STEEL TUBING 


TRENT TUBE COMPANY, GENERAL SALES OFFICES, EAST TROY, WISCONSIN 
(Subsidiary of Crucible Steel Company of America) 
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BLAW-KNOX 


QUICK OPENING 
DOORS 


Rim-type ring locks 
door quickly and 
securely. Opening is 
positively sealed by 
internal pressure. 
No bolts or lugs. 


Blaw-Knox Quick 
Opening Doors are used 
extensively on curing 
chambers, vulcanizers, 
and similar equipment. 
Those in use today are 
made in diameters up 
to 8 ft. and withstand 
temperatures to 400° F. 
and pressures to 300 psi. 


@ Self-sealing PROCESS EQUIPMENT DEPARTMENT 


steel. No castings- , DIVISION OF BLAW-KNOX COMPANY 
i 2090 Farmers Bank Building 
Pittsburgh 22, Pa. 
Other Offices in Principal Cities 
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: Cooling air circulates around out- 
side of kiln’s discharge end, and 
on underside of nose castings, as 


shown. Rotary kilns now in oper- —~ ~ 


ation can be modernized with in- 
stallation of air-cooled end. 


BIG REFRACTORY SAVINGS. . . Discharge end of kiln shell stays cool, 
round and rigid. Refractory brick at discharge end lasts longer because air- 
cooled discharge end eliminates warpage or end distortion. 

BIG MAINTENANCE SAVINGS. . . Fewer shut-downs to replace end brick. 
Less loss of valuable production time. Savings in brick, labor and downtime 
will pay for air-cooled end several times over during life of kiln. 


BIG FUEL SAVINGS. . . Air-cooled discharge end makes possible a positive 7 


air seal between firing hood and kiln. Temperature inside kiln is not decreased 
fy by infiltration of cold air. Result — fuel savings! 


im your atéa OF 


send for Rotary Kiln 
Bulletin 07B6368A 
Allis-Chalmers, Mil- = 
waukee 1, Wisconsin. 


Pulverator is on Allis-Cholmers trodemork 


Pulverator Vibrating Screens Jaw Crushers © Gyrotory Crushers Grinding Mills — 
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It was written especially for 


use by engineers responsible 


for the selection of materials 
in the power plant, oil refining, 
chemical processing and ma- 
rine fields. 


for efficient heat transfer 


The American Brass Company, Waterbury 20, Conn. 
Please send me the new edition of Publication B-2,“ANACONDA 


Tubes and Plates for Condensers and Heat Exchangers.” 
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Youll you checked 
BRISTOL'S DYNAMASTER 


Continuous-balancing electronic recorders 


A high-speed, accurate electronic brain to measure, record, and control 
d-c voltage, d-c current, resistance, capacitance —or any variable that can 
be converted into those quantities. 
The continuous-balancing circuit responds to minute changes instantly. 
Available as a self-balancing bridge or potentiometer, the Dynamaster 


is a versatile, dependable, trouble-free measuring instrument. 


BRISTOL 


he denendable of 
/ 
AUTOMATIC CONTROLLING, RECORDING AND TELEMETERING INSTRUMENTS 
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CHE ESE COMPANIES LIKE THESE 


are using 
practical features Dynamasters 


North American Cy anamid Limited 


Jones & Laughlin Steel Corpo: ation 


Simple design for long, trouble-free operation 
av bestos-Manhattan, Ine 
Little or no maintenance Manhattan Rubber Division 
Consolidated Edison Co, of New York. thx 
Electronic component uses vacuum tubes Friez Instrument Division, 
available from any radio supply house Bendix Aviation Corp. 


Scovill Manufacturing Company 


Full-scale pen travel in 7, 2 or % seconds Pratt & Whitney Division 
Niles: Bement -Pond Co 
Chart speeds from % in. per hour International Harvester Company 
to 7200 in. per hour Westinghouse Electric Corporation 


The Johns Hopkins University 


Multipoint recorders up to 16 points United Aircraft Corporation 
Same amplifier used on all Dynamaster models The Sponge Rubber Products Company 
Commercial Solvents Corporation 
++. can be removed and replaced with Armstrong Cork Company 
nothing but a screwdriver United States Steel Company 


Collins Radio Company 


Periodic automatic standardization 


Baldwin-Lima-Hamilton Corp 


on potentiometer models Ruge- de Forrest Company 
: National Bureau of Standards 
Exceptionally unaffected by stray currents Bausch & Lomb Optical Company 
(1000 to 1 discrimination) Koppers Company, Inc 
Practically immune to vibration or shock The B. F. Goodrich Company 


Boeing Airplane Company 


Industrial Nucleonics Corp 


FOR MORE INFORMATION on how 
Dynamaster can solve your measurement 
problems, use the coupon to send for 
Catalog No. P1245. 


E.1. du Pont de Nemours & Co... Ine, 


Automatic Temperature Control Inc. 


Swindell Dressler Corporation 


Woods Hole Oceanographic Institution 
Jarrell-Ash Company 


National Research Corporation 


THE BRISTOL COMPANY 
109 Bristol Road 
Waterbury 20, Conn. 


Please send catalog giving details of 
Dynamaster performance to: 


NAME 
COMPANY 


ADDRESS. 


ZONE 


STATE _ 
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MACMILLAN MAKES SURE 


every drum shipment is safe 
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Macmillan 
drums are 


PROTECTED 
FROM LOSSES 


T Macmillan Petroleum Corporation has built world- 
wide prestige for its Ring-Free Motor Oils because of 
its high standards of research and refining. And Macmillan 
protects its prestige by protecting every drum shipment 
with Tri-Sure* Closures. 


Tri-Sure Closures have a Flange, Plug and Seal that keep 
all of the contents inside a drum, and all impurities out. 
They provide 100° security from leakage . . . contamina- CLOSURES 


tion . . . substitution . . . and undetected pilferage. 
*The “Tri-Sure’’ Trademark is a mark of 
Give this protection to your product, your prestige, and your reliability backed by 29 years serving in- 


dustry. It tells your customers that genuine 
customers’ good will—by specifying ‘'Tri-Sure Closures Tri-Sure Flanges (inserted with genuine Tri- 


on every drum order. Sure dies), Plugs and Seals have been used. 


AMERICAN FLANGE & MANUFACTURING CO. INC., 30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 
Tri-Sure Products Limited, St. Catharines, Ontario, Canada 
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PENFLEX FLEXIBLE TUBING MOVES ABRASIVE COPRA— 
PROVIDES SMOOTH-FLOWING, FLEXIBLE TRANSMISSION 
—RUGGED RESISTANCE TO WEAR 


Unloading abrasive copra is a tough ship-to-shore 
operation which often spells quick death for con- 
veyor tubing. Jagged chunks of copra eat away 
ordinary metal tubing—tear rubber hose to shreds. 

Wherever “smooth throat” Penflex tubing is on 
the job, roughest cargoes go down easily. Penflex 
tubing—tough, smooth and flexible—flows rough- 
est materials evenly . . . eliminates costly clog- 


>< 


GRAIN UN 


LOADING 


~ ~~ 


INSULATION 
BLOWING 


ASH 
REMOVAL 


PENFLEX TAKES THE BITE 


OUT OF SHARP-TOOTHED CARGOES 


ging and stoppages. And Penflex means flexibility 
too. Hose moves freely in the hold, absorbs vibra- 
tion from machines, takes up movement of the 
ship due to tide changes. 

For help with all your tough tubing problems, 
just call in your Penflex engineer. Penflex makes 
a complete line of four-wall, interlocked and seam- 
less welded corrugated tubing—from %” LD. up 
...@utomatic barrel fillers, accessories, fittings, and 
pneumatic rivet passers. Write for illustrated folder 
“Flexineering,” containing valuable flexible tub- 
ing data for your particular product application. 


Pennsylvania Flexible Metallic Tubing Company, Inc., 7234 Powers Lane, Phila. 42, Pa. 


HEART OF 
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Vital Drug 


Type JM 5 kv switchgear with DZ 100 B oil circuit 
breakers, Feeds power to complex equipment used in 
growing penicillin. This equipment includes 125 hp 
motors, compressors, electrical recording thermometers 
ond timers. 


At Eli Lilly's Kentucky Avenue plant, J3 kv is stepped 
down to 4160 volts through three 4000/5333 kva 
transformers to three DZ 100 B, 1200 ompere oil cir- 
cuit breakers with overcurrent relays. Power flows in 
both directions to a secondary selective system through 
three 1200 ampere bus tie breakers. From here it is 
fed to the penicillin area, building 314, substations 1, 
2 and 3 and to two 1750 hp air compressors. 

Units 6 and 13 are bus tie auxiliaries for emergency 
vse. Breckers protecting the air compressor have 
thermal, overcurrent and undervoltage relays. 


March 


\ 
a 
| | | 
A 
an 


Production Protected 
CHALMERS SWITCHGEAR! 


“Any power shut down is costly for us,” say Eli Lilly and Company engi- 
neers. “It’s imperative that we maintain continuous electrical service to 
prevent loss of raw materials and rapid deterioration of products in process.” 
Their answer was 5 kv Allis-Chalmers switchgear to assure dependable 
circuit protection in their Indianapolis plants. 


AY," 7 ITH LOSSES LIKE this at stake you 
can sce why Eli Lilly engineers 


chose Allis-Chalmers switchgear to protect 
complex filtering, refrigeration, discitta. 
tion, drying and heating operations. 

In streptomycin production, for exam- 
ple, electric power is fed through standard 
switchgear for every stage of a 72 hour 
process . . . seeding, growing, fermenta- 
tion and packaging. 

“No maintenance to speak of” that's 
the A-C high voltage switchgear record at 
Lilly. 150,000 kva switchgear with Ruptair 
circuit breakers furnishes protection to the 
McCarty Street plant for liver, insulin and 
general pharmaceutical production. 

At the Kentucky Avenue plant, Allis- 
Chalmers 250,000 kva, 4160 volt switch- 
gear with oil circuit breakers controls 
power for production of ampules, anti- 
biotics and general pharmaceuticals. 


* * * 5 kv, 1600 ampere switchgear with DZ 100 B oil circuit breokers feeds power to 
the shipping department and streptomycin section of the Kentucky Avenue plant. 


Is yours one of the many modern indus- 
trial plants that rely on standard Allis-Chalmers switchgear and make it impossible to move the closed breaker to or 
as essential to low cost, continuous plant operation? If not, from operating position. 


it will pay you to investigate, Prefabricated, pretested, completely assembled, ready to 
A-C switchgear is flexible. Standard units can be added operate when delivered! Furnished with air blast, oil or 

as your load expands. It’s safe to operate. Metal-clad con- = Ruptair circuit breakers. 

struction is dead front for safety to personnel, Interlocks and See your local Allis-Chalmers sales representative or write 


automatic shutters protect personnel from high voltage parts _ for bulletin 71B6129D. A-3120 


Ruptoir is on Allis-Chalmers trademork. 


Allis-Chalmers 
Milwaukee 1, Wis, 


LLIS-CHALMERS 


First in the U. S. with Metal-Clad Switchgear 
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«HEAVY STEEL PLATE 
PORMALDEHYDE-ALHYD-TYPE ENAMEL a 


fhe thinnest part of any motor frame determines 
how soon corrosion will cause it to fail. The cross- 
section drawing below shows the difference between 
Life-Line rolled steel frames and most cast-iron-type 
frames. Life-Line motor frames have UNIFORM wall 
thickness at every point—thicker than the thin sections 
of most cast-iron-type motor frames. 


PLUS-PROTECTION PROVIDED BY FIVE SPECIAL COATINGS 
Five layers of special protective coatings are applied 
to every Life-Line chemical motor to further inhibit 
corrosion. These five bands of protection are: 


1. Bonderization on the steel frame 

2. Formaldehyde-alkyd-type gray enamel 

3. & 4. Two layers of Thermoset varnish 

5. Final coat of dark-gray lacquer. 
Combine the uniformly thick walls with these five 
plus-bands of protection and you can see why Life- 
Lines last longer. 


CAST-IRON 
BRACKET 


This Chemical Motor has 
Thickness 


LIFE-LINES DOUBLE LIFE OF CONVENTIONAL MOTORS 


Actual field installations show that the Life-Line 
chemical motor has an extra long service life. Take 
the case of the motor operating a pump for thyocya- 
nate at a large New England coke plant. The pump 
splashes the corrosive fluid over the entire motor. 
Conventional motors lasted a maximum of six 
months. A Life-Line chemical motor was installed. It 
has been operating the pump for over a year —and 
is still going strong. Proof again of longer life. 


WANT SOMETHING EXTRA IN A CHEMICAL MOTOR? 


Extra protection against corrosion—or outages from 
any cause? Specify “Life-Line’’—they cost no more. 
Get your copy of Chemical Motor Booklet B-4687 
from your Westinghouse representative, or write 
Westinghouse Electric Corporation, P. O. Box 868, 
Pittsburgh 30, Pennsylvania. J-21661 


INNER 
STEEL BRACKET THICKNESS 
BRACKET 
The drawing at the left shows a 
thin wall section found in most 
cast-type motor frames. The Life- 
Line motor frame, at the right, 
has UNIFORM wall thickness 
throughout — no weak spots. 
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Sorbitol is Available 


SORBITOL IS USED FOR: 

Candy Shaving Cream 

Cellulose and Paper Products Shoe Dressings 

Cosmetics Shredded Coconut 

Dentifrices Textile Finishes 
Tobacco 


Water Soluble Resins 


Gelatin 
Pharmaceuticals 


GLUE SPECIALTIES: 
Bookbinding Glues Cork Binders 
Greaseproof Composition Non-warp Glues 
Printers’ Rollers Vegetable Adhesives 


FOR SYNTHESIS OF: 
Resins Varnishes 


Surface Active Agents Vitamin C 


A plentiful, dependable supply of sorbitol and 
related polyols is now available from Atlas in 
sufficient quantity to meet present and esti- 
mated future requirements. 


Derived from an almost inexhaustible supply of 
sugar, Atlas sorbitol is not affected by raw ma- 
terial shortages or wide price fluctuations. It 
can be obtained at a low, stable price. 


Atlas sorbitol and related polyols (polyhydric 
alcohols) are members of the same chemical 
family as glycerine and the glycols. They pos- 
sess unique and unusual qualities that make 
them superior to all other conditioners for 
many purposes. 


Producers of tobacco products, cosmetics, 
pharmaceuticals, resins, cellulose films, ad- 
hesives and many other products rely on 
Atlas for their polyol requirements. If you'd 
like to investigate their use in your industry, 
write for information. 


Industrial Chemicals Department 


ATLAS POWDER COMPANY 


WILMINGTON 99, DELAWARE + OFFICES IN PRINCIPAL CITIES 
ATLAS POWDER COMPANY, CANADA, LTD., BRANTFORD, CANADA 
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AUTOMOTIVE 
CASTINGS ore 
cleoned continu. 
ously with VIRGO 
Molten Cleaner, 
Hooker product. 


Metal Producing — Metalworking 
easier with HOOKER CHEMICALS 


HOOKER CHEMICALS 
used in metal producing, metalworking 


VIRGO® DESCALING SALT Fost, sofe, low-cost descaling 
of stainless and alloy steels. 


VIRGO® MOLTEN CLEANER Fast, safe, low-cost removal of 
sand and graphite from cast- 
ings, forgings, fabricated parts. 


CHLORINE Refining aluminum, magne- 
sium, other metals; 
treating boiler feed woter. 


CAUSTIC SODA Desuifurizing steel and 
wrought iron; 
reclaiming aluminum. 


MURIATIC ACID Cleaning steels prior to plating; 
Processing titanium, tungsten. 


SODIUM SULFIDE Suifidizing oxidized lead 
and copper ores; 
refining titanium oxide. A 


METAL INDUSTRIES rely on Hooker ton 

@ Chemicals that make many jobs faster, easier. 

@ Shipments that arrive on schedule, in good order. 

@ Uniform purity that takes headaches out of processing. 
@ Willing help and advice in use and handling of chemicals. 


YOUR INDUSTRY is in this picture, too— 

Metal producing and metalworking are just two 
of more than 30 industrial “customers” served by 
Hooker as a basic producer of chlorine, caustic 
soda and chlorinated compounds, 

Hooker research has helped many industries 
bring profitable new products to market, and iron 
out processing bottlenecks. 

It you would like more information on chemicals 
we can supply to your industry, write today on 
your business letterhead tor General Products List 
No. 100 


From the Fall of Earcth 


HOOKER ELECTROCHEMICAL 


5 FORTY-SEVENTH ST., NIAGARA FALLS, N. Y. 


COMPANY 


NEW YORK, N.Y. * WILMINGTON, CALIF. + TACOMA, WASH, 


SULFUR CHLORIDES + CHLOROBENZENES + BENZOIC ACID + SODIUM BENZOATE + ALUMINUM CHLORIDE + CHLORINATING AGENTS 
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AND QUALITY IS A TRADITION WITH 
THE SPERRY FILTER PRESS! 


Sperry has pioneered and developed the Filter 
press that today ranks as America’s most widely 
used filter. This definite acceptance of Sperry en- 
gineering reflects the tradition of quality that for 
over a half century has set the standard for all 
Sperry equipment . . . as exemplified in these 
advantages of the Sperry Filter Press: 


Greater Flexibility: Handles any kind of filter- 
able mixture . . . requires less floor space . . . op- 
erates on low, medium or high pressure . . . can 
handle hot liquids without vaporizing . . . Uses 
filter paper or pulp, wire, wool, asbestos, glass, 
vinyon and other kinds of simple filter cloths. 


Greater Performance: Produces maximum clar- 
ity ... makes the driest cakes . . . can separate 
emulsions . . . delivers filtrate to higher level than 
filter . . . leak proof construction . . . can deliver 
cake in slab form ... thoroughly washes the cake. 


Greater Economy: Low first cost ... low upkeep 
. .. low installation cost . . . low depreciation . 
long life. 


For specific data regarding your own filtration 
problem, consult Sperry. Send samples of your 
material for test run. 


SPERRY BASES 
All types . . . ol! sizes. Plain or punched to 
your specifications. Besides cotton and paper, 
boses ore furnished in wool, synthetics, gloss 


ond woven metols. 


D. R. SPERRY & COMPANY 
BATAVIA, WLINOIS 
Filtration Engineers for over 60 yeors 


Eastern Soles Representative: 4. E. Jacoby, M.E 
205 £. 42nd St., New York 17, N. ¥.; Phone MUrroy Hill 4.358! 
Western Soles Representative: 8. M. Pilhashy 
833 Merchants Exchange Bidg., San Francisco 4, Colif. 
Phone DO 2-0375 
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FILTER PRESSES 


TO MARK PROGRESS 


Keeping welding costs down to a minimum 
and erection schedules on time... these are 
important advantages you can assure to 
any piping job by installing Ladish Con- 
trolled Quality fittings. Metallurgical con- 
trols over materials and methods provide 
an assurance of uniform weldability in 
every Ladish fitting...and thorough in- 
spection to rigid standards of physical di- 
mensions and geometric accuracy assures 


fast piping assembly. 


IT ALWAYS PAYS TO SPECIFY 


LADISH 


PIPE FITTINGS 


...to be sure 
of sound 
welds 


and fast 


assembly 


7 14 
THE CompLeTE ( FITTINGS LINE 
PRODUCED UNDER ONE ROOF __ONE RESPONSIBILITY 


CUDAHY, WISCONSIN 
MILWAUKEE SUBURBS 
Mew York © Cheogo © Pow 


S lows © Atlanta © Moustor Tut Los Angeles avanc wonto @ Mexico City 
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INDUSTRIAL CHEMICALS 
FROM HARSHAW CHEMICAL 


Electroplating Salts, Preformed Catalysts, 
Anodes and Processes Catalytic Chemicals 
Driers and Metal Soaps Synthetic Optical 
Ceramic Opacifiers Crystals 

and Colors Agricultural Chemicals 
Fluorides Fungicides 


Glycerine Chemical Commodities 


THE HARSHAW CHEMICAL CO. 
CLEVELAND 6, OHIO 


Cleveland * Chicago Cincinnati Detroit Houston 
Los Angeles * New York © Philadelphia « Pittsburgh 


LABORATORY APPARATUS & CHEMICALS 
FROM HARSHAW SCIENTIFIC 


Laboratories need apparatus and chemicals 
to carry on their work. Thousands of items 
are carried in stock by Harshaw Scientific. 
Your requirements can be filled, whether you 
need chemicals and apparatus for a single 


experiment, or to furnish a complete labora- 


tory. Branch offices and stocks are main- 
tained in convenient locations to help you 
obtain your requirements within a short time. 


HARSHAW SCIENTIFIC 
DIVISION OF THE HARSHAW CHEMICAL CO 
CLEVELAND 6, OHIO 
Cleveland « Cincinnati « Detroit « Houston 
Los Angeles Philadelphio 
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A MESSAGE TO AMERICAN 


INDUSTRY ® ONE OF A SERIES 


POINTING the WAY 


To Continuing Prosperity 


The set of figures in the middle of this page is penditures in 1953, 1954 and 1955, provided the 
news of high importance to every American. money to carry them out can be obtained. 


In effect, it says that there is no basis in fact for A Record in ’52 
all this om collapse of capital expendi- wes expected, Gute call 
tures plunging us into a depression following the record-breaking volume of capital expenditures by 
industrial build-up for defense. business in 1952. But, as many did not expect, the 
McGraw-Hill survey also discloses plans for very 
Such talk assumes that without defense orders heavy capital expenditures in each of the three 
business would spend relatively little for new in- years following. Expenditures now planned for 


dustrial plant and equipment. The figures below those years are, to be sure, lower than those 
show that that assumption is not justified. planned for 1952. But the significant fact is not that 


BUSINESS PLANS FOR NEW PLANTS AND EQUIPMENT (Millions of Dollars) 


McGraw-Hill Survey 


Planned 


12,921 
684 806 943 415 321 358 
Electric & Gas Utilities**............. 3,298 3,676 3,948 3,360 3,204 2,748 
Other Transportation & Communications 1,392 1,592 1,721 1,671 1,943 1,839 


ALL INDUSTRY 18,779 | 21,175 16,722 | 15,110 | 14,141 


°U. S. t of Commerce 
**Electrical World (A McGraw-Hill publication) and American Gas Association. 


The figures come from the fifth annual McGraw- they are lower. Experience shows that plans made 
Hill survey of business plans for new plant and several years ahead always overlook many ex- 
equipment. Companies were asked to report penditures that are needed later. 

through that survey not only their plans for 1952, The significant fact is that the expenditures al- 
but plans they now have in hand for capital ex- —_ ready planned for 1953-55 are so high. For example, 


ig 
: 
‘ 
| 
Actual | Actual 
Spending|Spending| — Preliminary Plans — 
1952 1953 1955 
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those now planned for 1955 would be higher than 
those of 1950, which, at that time, were second 
highest in our history. 

If these plans are carried out we shall have an 
essential element of continuing prosperity. Sus- 
tained expenditures for capital expansion and 
betterment account directly for a large share of our 
employment and consumer income. Moreover, 
consistent modernization of industrial plant raises 
production efficiency and brings more and better 
goods and services within reach of more consumers. 

It is not to be expected, of course, that we can 
come down from the peak of the defense boom 
without readjustments in some sectors of business. 
But if capital expenditures by business are carried 
out on the scale now planned, we shall be able to 
take any necessary readjustments in our stride, 
and continue to increase our industrial strength. 

From V-J Day to the end of this year, manu- 
facturing industries will have spent over $60 
billion for new industrial plant and equipment. 
This is more than the value of all the plant and 
equipment these industries had on their books at 
the end of World War II. It is this heavy outlay 
that causes some, assuming most postwar plans 
for industrial expansion and modernization will 
be completed, to fear a collapse of capital ex- 
penditure. 


Plans to Go Ahead 


But American industry still has plans to go right 
ahead expanding and improving its facilities. This 
was the most striking single finding of this year’s 
survey.* It disclosed also that after 1952: 


— 83 per cent of the companies answering the 
survey are planning substantial further mod- 
ernization. 


— 48 per cent will need more capacity to make 
their present products. 


— 33 per cent plan additional capacity to make 
new products. 


It cannot be too strongly emphasized, however, 
that these plans represent what American industry 
wants to do. They are a concrete expression of 
hope and aspiration. As such they are extremely 
important, for they dispose of the idea that busi- 
ness considers the job of expanding and improving 
its facilities as finished, or anywhere near finished. 

But the plans carry no guarantee of accomplish- 
ment. If they are to be realized, business must have 


the funds to carry them out. There is no assurance 
that the money will be available if the present level 
of corporation taxes is continued. Eight out of ten 
companies, according to the McGraw-Hill survey, 
will rely entirely on profits and reserves to finance 
their 1953-55 programs. So, in calculating their pro- 
grams for these years, the companies were asked 
to assume relief from “excess profits” taxation. 

Federal taxes now take at least 52 per cent of a 
corporation’s profits, and 82 per cent of any profits 
in the so-called “excess profits” bracket. Despite 
this drain on their funds, companies are able to 
finance their 1952 programs because (1) they are 
borrowing heavily, and (2) many of them are get- 
ting government loans or special tax concessions 
on new facilities installed for defense purposes. But 
these are emergency aids. 


Only Two Ways 


When the present defense program tapers off, 
there will be only two ways by which business can 
possibly increase its principal source of funds for 
new plant and equipment. One way is to make 
more profits before the tax collector takes his cut. 
And the only way many companies, already oper- 
ating at capacity and high efficiency, can do that 
quickly is by raising their prices. That is an un- 
popular method. Also, with the return to more 
competitive markets, it might be self-defeating. 

The other way is for the federal government to 
release its strangle hold on business profits. The 
so-called “excess profits” tax—the 82 per cent tax 
which is really a tax on business growth — should 
be repealed, effective January 1, 1953. And a cut 
in the basic tax of 52 per cent on all corporate 
profits should come not much later. That is by all 
odds the most important single step toward assur- 
ing that business plans already made for capital 
investment in 1953, 1954 and 1955 are carried out. 
It is the most important single step toward sus- 
taining our present prosperity. 

Through its plans for continued expansion and 
improvement of its facilities, American business 
clearly points the way to avoid the depression 
that so many have feared — and the Communists 
have so ardently hoped — would follow the peak 
of defense mobilization. It will be a tragedy for 
our country and for Americans in every walk of 
life if we do not insist that business get the chance 
to follow this wise and constructive course. 


McGraw-Hill Publishing Company, Inc, 


*Note — A copy of the full report of this survey can be obtained by addressing: Department 


of Economics, McGraw-Hill Publishing Co., Inc., 330 West 42nd St., New York 36, N. Y. 
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In dealing with air contaminants, each individual air cleaning problem 
must be approached with a view to determining what type of collector 
or filter is required to produce maximum results under existing conditions. 
Study and analysis of the character and extent of the polluent is therefore 
imperative in arriving at a satisfactory solution. Mahon dust and fume 
control engineers have, over a period of years, developed and per- 
fected special Wet and Dry Collectors and Fog-Filters which have 
proved highly successful in coping with all types of industrial air con- 
taminants—a few are illustrated here . . . they are serving today in 
some of the most difficult and mandatory air cleaning jobs in industry. 
Each installation has been engineered to do the specific job. If you have 
an air pollution problem, regardless of its character, it will pay you to 
call in a Mahon engineer and let him show you what Mahon equipment 
has done with like polluents under conditions comparable to your own. 
See Mahon's Insert in Sweet's Mechanical Industries File for further in- 
formation, or write for Industrial Equipment Catalog A-652. 


THE R. MAHON COMPANY 
Main Plant and Home Office, Detroit 34, Michigan 
Engineers ond Manufacturers of Dust ond Fume Control Equipment including Cyclone 
Collectors, Hydro-Foom Collectors, Jet Trap Collectors, Hydro-Filter 
Collectors, and Fog-Filters and Cupola Stack Washers, 


MAHON FOG-FILTERS AT WORK 


The installation illustrated above was specially 
designed for the Motor State Oil & Grease Co., 
Jackson, Mich. PROBLEM: Te eliminate 
odor from sulph ted grease fi ing 
operations. The problem was complicated by 
grease and oil fumes present in H.S gos. 
SOLUTION: A two-tower Fog-Filter connected in 
series wos designed with high pressure woter 
fog collecting practically all of the grease and 
oil fumes in the first tower. A caustic solution 
employed in the second tower and fogged at 
lower pressure removes the remaining H.5 frem 
the air before itis exhousted into the atmosphere. 


ote, 
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lines feeding manifolds. 


TWO-YEAR STUDY CONVINCES 


STEWART-MOWRY PAINT COMPANY 


Nordstrom Valves Best for 


Naphtha, Varnish, Driers, Oils, etc. 


Ina paint plant, leaking valves are hard to prevent. 
The chemicals and oils used in paint making are 
often erosive, corrosive, and hard to hold. 

Tired of the problem, the Stewart-Mowry Com- 
pany, Chicago paint manufacturer, ran a two-year 
~*~ of many types and makes of valves. 

Valves were installed in all kinds of services —on 
lines carrying liquids of such varied density and 
viscosity as cobalt drier, mineral spirits, varnish, 
raw oil, linseed oil, tung oil, naphtha and driers. 

The test ended December, 1951. The results? . . . 

Says Stewart-Mowry President Fred N. Gundrum: 
“Nordstrom valves were by far the best all-around 
valve for these liquids. They absolutely eliminated 
our leakage and clean-up problem. In lines where 
we had been replacing ordinary valves every few 


Rockwell 


Another Product 


Stewort-Mowry blending monifold carrying naphtho, oils, driers and paint chemicals. 
Monifold is piped with Nordstrom Fig. 3402 valves. Three-woy Nordstrom valves control 


Fred N. Gundrum, Stewort-Mowry 
President, with one of plant's product 
brands. 


months Nordstrom valves are operating with no 
maintenance except for routine lubrication. They 
have not only cut replacement costs, but have 
simplified plant housekeeping and consequently 
increased safety.” 

Stewart-Mowry is now replacing ordinary valves 
throughout the plant with Nordstroms. Perhaps, in 
their experience, there are savings for you in your 
plant’s process lines. Rockwell Manufacturing Com- 
pany, 400 N. Lexington Ave., Pittsburgh 8, Pa. 
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Nordstrom Waves 


Lubricant Sealed to Keep Upkeep Down 
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there’s nothing else but... 


George Mole has been a contractor and industrial building owner 
in the Amityville, Long Island, area for 25 years. He discovered 
Reynolds Lifetime Aluminum Industrial Corrugated in 1949. He put his 
first 15,000 square feet on the Amityville School ...then used it on the 
Copiague and Lindenhurst schools and on 13 other industrial and 
commercial buildings. Let him tell you why: 

“First of all economy. Initial cost is low. The insulation value means still 
more economy, as well as more comfort inside. Low maintenance 
and long life extend economy through the years. And lighter weight 
(56 pounds per square) can save on construction. 

“My Reynolds .032 roofs have set a standard in this area that I am 
proud of. I have more buildings planned, and if I can’t get this roofing 
I won't build — that's how sold on Aluminum I am.” \ 


Specifications: 
Call Reynolds for literature and technical assistance . . . ) ‘Thickness .032” 


offices in principal cities. Check your classified phone book for our Corrugations 7/8” deep, 2-2/3” crown to 
listing under “Building Materials” or write to 


Reynolds Metals Company, Buiiding Products Division, purlin spacing 
2042 South Ninth Street, Louisville, Kentucky. 12 


Military di ds for reduce supply, but Reynolds is rapidly expanding aluminum capacity. Rated orders receive priority handling. 


REYNOLDS ALUMINUM 
INDUSTRIAL CORRUGATED 


The Kate Smith Evening Hour’ on Television, Wednesdoys—Taillulah Bankhead in “The Big Show’ on Radio, Sundoys~NBC NETWORKS 
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A compact syotem mode by Distilletien Products Industries. such 
are gredeted sun, of phe Wawa created by teday’s leeding 
hore heaser, plates, tive ayveltios, 
vod many other per products which depend en @ 
micro Mtn af fer thew eys-ongeel end enlty Kinsey Migh Pumps 
af he vaperioce homber end for becking 
tee operon om. tha Kamey Pumps ia foregreued. 


HOW TOMAKE 
OLD THINGS 
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LOOK INTO THE WONDER WORLD OF VACUUM * 


. Even though nature abhors a vacuum, indus- 
try goes for it in a big way! Vacuum processing, 
is the big wonder worker in industry today, and 
it’s easy to see why. 


Greater product durability, improved appearance, 
better taste, more efficient operation, more economical 
production — these are the kind of improvements you 
can expect when low absolute pressures go to work. In 
other words, vacuum processing is the way to make old 
things better . . . and to make new things possible. 


KINNEY High Vacuum Pumps are playing a vital 
part in this work. In fact, more vacuum processes depend 
on Kinney High Vacuum Pumps than on any other make 
or style of pump. If you are planning to use vacuum in 
your processes, consider the Kinney Pump Line and what 
it can do for you. 


a The Kinney Pump Line is the BIG LINE of vacuum 

pumps. Kinney offers you a choice of thirteen indi- 
vidual models ranging in free air displacements from 
2 to 1600 cu. ft. per min. 


& The Kinney Pump Line offers you two basic pump 

designs for direct pumping and for efficient backing 
of diffusion or ejector pumps: compound pumps for 
pressures to 0.2 micron or better, single stage pumps 
for pressures to 10 microns or better. 


* The Kinney Pump Line includes two types of dis- 
charge valves: feather valves for fine work requir- 
ing lowest ultimate pressures; stainless steel poppet 
valves for rugged jobs, for heavy fluctuations in 
pressure, for work involving considerable vapor or 
condensate. 


NEW THINGS 
POSSIBLE 


Nome 


Company 
Address 
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KINNEY MANUFACTURING COMPANY 
3551 Washington St., Boston 30, Mass. 


Gentlemen: Please send illustrated Bulletin V-51B. We are interested in: 
Vocuum exhausting 


Vacuum distillation 


The Kinney Line comprises the widest selection of 
heated and unheated oil separators; vacuum tight 
valves in several different metals, styles, and sizes; 
and vacuum dried Super-X Oil of very low vapor 
pressure. 


> The Kinney Line is backed by engineers well versed 
in all phases of vacuum processing: in the metal- 
+ lurgical, pharmaceutical, chemical, and electronics 
fields . . . in food dehydration, fumigation, and 
packaging . . . in vacuum distillation, coating, and 
exhausting. 


For a look into the wonder world of vacuum, send in 
the coupon today. 


KINNEY MANUFACTURING COMPANY, Boston 

30, Mass. Representatives in New York, Chicago, Cleve- 

land, Houston, New Orleans, Philadelphia, Los Angeles, 

San Francisco, Seattle. 


Foreign Representatives: General Engineering Co., . 
Ltd., Radcliffe, Lancs., England * Horrocks, Roxburgh ! 

Pty., Ltd., Melbourne, C.!. Australia * W. S. Thomas & 
Taylor Pty., Ltd., Johannesburg, South Africa * Novelec- j 
tric, Lid., Zurich, Switzerland * C.LR.E. 
Piazza Cavour 25, Rome, Italy. 


| | Vacuum coating 


Vacuum metallurgy 
| Vacuum dehydration 


State 
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LUKENS 
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Plasma For A Failing Process 


Throughput usually suffers when any 
part of your process gets too weak to 
keep up with the rest of your system. 
Here’s how one company we know 
prevented such a problem. 

Chlorinated hydrocarbons for use 
in plastics had to be weighed. Test- 
tube accuracy without metallic pick- 
up, contamination or discoloration 
was essential. Stability had to be 
maintained with sub-zero tempera- 
tures. 

The answer: jacketed weigh tanks 
on suspended scales. Passage be- 
tween shells gave ample circulation 
for coolant, while a nickel-clad steel 
inner shell assured purity, gave fast, 
uniform heat transfer. Easy low-cost 
maintenance and long life also 
resulted. 


Where did this solution come from? 
It was the result of cooperative de- 
velopment between the engineering 
staffs of progressive Equipment 
Builders, process engineers and ma- 
terials suppliers. In developing such 
equipment, these better builders reg- 
ularly turn to Lukens for its knowl- 
edge of materials, as well as its wide 
range of low-cost clad steels. 

Even with new equipment hard to 

get, these builders can often recon- 
dition what you have for better, 
more profitable production. For 
their names, write us today, explain- 
ing your problem. 
Manager, Marketing 
Service, 400 Lukens 
Building, Coatesville, 
Pennsylvania. 


LUKENS STEEL COMPANY 


WORLD'S LEADING PRODUCER OF SPECIALTY STEEL PLATE - 


PLATE SHAPES - 


HEADS - CLAD STEELS 
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MT. VERNON EXTRA Gives 
You Greater Fabric Uniformity 


Shown above is one of a series of compre- 


° hensive laboratory controls throughout 
| nl t | LT rR F a br | C S production to assure uniformity 
in all Mt. Vernon-Woodberry products. 
The unit shown automatically tests 


6 strands of yarn at one time. 


VW. Vernon -Woodberry Wills TURNER HALSEY 


B Makes the Big 
Difference 


Branch Offices: Chicago « Atlanta « Baltimore « Boston + Los Angel 


40 WORTH ST NEW YORK 
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HOMESTEAD 
CAM-SEALD 


Flanged or Screw Ends powerful lever and 


Screw or Flanged Ends 
Sealed bottom 
prevents 
leckage 


(dry seat) 


Plug lever. Quorter- 
turn to open or close 


Sealing lever. Valve 
Straight. way — connot stick. Byilt-in, 


sxrew ossures pow 
hve operation 


Visible outside quarter 
turn stop assures align 
ment of plug and body 


Straight-line 
fluid flow 


WE MAKE ALL TYPES OF PLUG VALVES 
For ALL Kinds of Services 
In the Right Metals for Your Needs 


HOMESTEAD- 
«REISER 


(lubricated) 


Positive stop allows 
seating pressure to 


be relieved only 


enough to overcome 
friction between 
plug and body and 
permit easy turning 
of the plug 


Straight-way — 
Screw or Flanged Ends 


Deep stuffing 
box and gland 
No leckoge 


“Lever. seald” action presses 
mated metal surfaces firmly 
together to form perfect 
seal against leakage 


low pres- 
Three-way — sure drop 


| 
Four. way — Straight-way— Flanged or 
Flanged or Screw Ends Screw Ends | 
You can end valve-operating difficulties on high 
temperature, pressure and corrosive services, and 
on jobs where lubricant would contaminate process 
fluids, by installing Homestead Lever-Seald Valves. 
They are stick-proof, because a built-in lever and 
screw device assures positive action at all times, 
under all conditions. If the service warrants, they 
may be double-sealed by pressure gun lubrication. 


Distributors in all parts of the world. For local representative see Classified Telephone Directory. 


HOMESTEAD VALVE MANUFACTURING COMPANY 
P.O. BOX 13 "Serving Since 1892" CORAOPOLIS, PA. 


Sectional View — Homestead Lever-Seald Valve — Closed Position 


Three-way— Flanged or Four-wey— Flanged or Flow Chonger— 
Screw Ends | 


Protected seating surfaces 
No fluid or grit passes across Straighi-way— 
seating surfaces. Maximum Worm & Geor Operated 
valve life and lowest cost Kies a | 
per yeor service 


Screw Ends Non-lubricated 


Homestead Lever-Seald Valves are available in ° 
straight-way, three-way, and four-way types, with 
screwed or flanged connections. They may be cast 
in Semi-Steel, Steel, Ni-Resist, Stainless Steel, Monel, 
or other alloys; in sizes from 1"’ to 10”; for vacuum 
to 1500 lbs., and for temperatures from 40° below 
zero to 1100°F. For full information, write for 
Valve Reference Book No.39-3. No obligation. 
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HERE'S only ove high temperature tube 

steel that can give you maximum tube life 

per dollar—the best life/cost ratio—under a 

particular set of heat, pressure, corrosion and 
oxidation conditions. 


To make sure you get the right steel, go to 
the metallurgists of The Timken Roller Bear- 
ing Company. They're recognized authorities 
on high temperature steels. With 20 years 
experience in research and with 23 different 
analyses at their disposal, they'll help you 
select the one best steel for your operating 
conditions. And you're assured of uniform, 
high quality steel in every tube because of the 
Timken Company's rigid quality control from irae | 

velt shop through final tube inspection. . 

Let our “RSQ”— Research, Supply, Quality ; ‘| | 
—solve your tube problems. Ask the experts! 
re The Timken Roller Bearing Company, Steel 
iy and Tube Division, Canton 6, Ohio. Cable 
address : “TIMROSCO”. 


This month's report is on: DM STEEL 


strength for 4 ape) 
00°F., fairly good cor 

s 2 to 3 times the 
severe. 


Has unusually high — 

reel, good stability up to 

bon steel where corrosio 

for cracking furnace tu 

Recom 


eam 
. temperature st 

af lines, superheater tubes, high 


arts. 
g and forgings for accessory P 


pipio TEMPERATURE service 
23 TIMKEN" STEELS FoR 5s 16-13-3 
i 
Sicromo 2 sMS 25-20 
Carbon Sicromo 2% Sicromo 25-12 
Carbon-Mo. Cr.-1% Mo. Sicromo 35-15° 
: DM-2 24% Sicromo 9 16-25-6° 
Silmo _Mo 18-8 Stainless 
DM Mo. 46% Cr.-Mo-Ti- is 8 present time. 
alo" ble as seamless tubing at the P 


*Not availa 


Pictured abowe is a direct-reading spectrometer, used in the Timben Company's Spectrographic 
Laboratory. It chemically analyzes a molten heat of Timken steel in just 40 seconds, makes possible 
Precise control of the steel s properties. 


ind 4 


Fine Alloy 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 
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Pulp wood from I.P.’s own woodlands, converted into kraft at I.P.’s own 
paper mills, and made into bags in I.P.’s own bag plants. Practically 
everything that goes into the manufacture of a Bagpak bag is furnished 
by the facilities of International Paper. 


L. Lae 
you CAM, OVW Bagpak! 
— 

Bagpak has been manufacturing multiwall paper bags since 1928 — 
makes all kinds of multiwalls, in basis weights to meet any strength 
required, in a complete size range, without printing or with “non-smear” 
printing up to four colors. 


‘you CAM bank on Bagpak! 


Five different I.P. Mills supply bag kraft — not only Natural but also 
Colored Kraft Paper, as well as Polyethylene Liners, Asphalt Laminated 
Kraft and Wet Strength Paper. Each bag mill is located on two or more 
different railroads. Two traffic departments assure prompt delivery. 


“i 
you COM Bagpak! 
U 

for heavy duty multiwall bags: — bags, bag closing materials, car liner, 
palletized shipments when required, packaging machines and scales — 
all from one source of supply! Staffs of experts help you with bag 
designs and packaging problems. 


you CAM hank Bagpak! 


All these go into the business of providing you with a dependable supply of multiwall paper bags. 
For the answer to any perticular multiwall bag problem, write to: 


Dept. El, BAGPAK DIVISION, International Paper Company, 220 East 42nd Street, New York 17. 


BAGPAK DIVISION 


® 
W 
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Double Reduction Moxi- 
Power Unit installed on con- 
veyor drive. 


in minimum space with Max’. Power parallel shaft drives 


For heavy-duty applications, here is a drive that offers the maxi- 
mum in sturdy, reliable service. 

Precision generated helical gearing with uniform load dis- 
tribution across the entire face means improved performance — 
permits maximum load-carrying capacity in minimum space. 

Maxi-Power Drives are available in single, double and triple 
reductions in ratios from 2.08 to | up to 360 to 1 — capacities up 
to 1,550 h.p. 

Mail the coupon for engineering bulletin on Maxi-Power 
Drives or call the Foote Bros. Representative near you. 

FOOTE BROS. GEAR AND MACHINE CORPORATION 
Dept. CE, 4545 S. Western Blvd. Pin 9, Illinois 


BROS. 
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Bolten Power Through Beller Laan 


Foote Bros. Gear and Machine Corporation 
Dept. CE, 4545 S. Western Bivd., Chicago 9, Il. 


Please send Bulletin MPB containing full information on Maxi-Power Drives. 


Name 
Company 
Position 
Address 


City 
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«peed in opor- 
position ready to go. 
lead release js interchangeable’ 
with standacd tongue aren.) 


Now... another great development by 
Dodge that provides instant and 
positive protection for driven ma- 
chines, n:oturs, and the famous Torque- 
Arm Speed Reducer itself! The new 
Dodge Tri-Matic Overload Release pre 
vents breakdowns, avoids expensive 
repairs, insures your production against 
costly interruptions. 

Here's a worthy companion to othe: 
Dodge achievements in power trans- 
mission machinery, suchas Taper-Lock 
Sheaves, Dodge-Timken Bearings, 
Relling Grip ard Diamond D Friction 
Clutches. Dodge Torque-Arm Speed 


ths anit. 


belts, exfting © 


Reducers, which brought depand- 
able speed reduction to industry's mz- 
chines at great savings im cos!, are 
available in two series —Single Redue- 
tion and Double Redacton-—with ca- 
pacities from } hp to 43 hp, speeds 
from 12 to $30 rpm. 

Write for special date on Torjoe- 
Speed Reducers and the mew Tri- 
Matic Overload 


your local Dodge Factory tained by 


Dodge, he can give on now 
cost-saving methada. bia muda: “Power 
tn ghone book. 


MANUFACTURING CORPORATION, 200 Uniea bend. 
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Overload 


THE FAMOUS DODGE 
SPEED 
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Protects Your Machines 
Mechanically . . Electrically 
POSITIVELY! 


@ The Dodge Tri-Matic Overload Release 
is a simple, positive acting unit that re- 
places the standard torque arm that is reg- 
ularly furnished with the Dodge Speed Re- 


ducer. (The two are interchangeable.) 


@ Pressure exerted by an excessive load 
causes a piston to move lengthwise through 
the unit, activating the mechanism instantly. 


@ This movement shortens the torque arm, 
loosens the belts and cuts off current si- 
multaneously. 


@ A warning system can be hooked up to 
the micro switch of the Tri-Matic—to acti- 
vate bell, siren or light. 


@ The Tri-Matic is calibrated for adjust- 
ment to the load conditions of any job. It 
can be set to act at any desired load up to 
the reducer’s maximum capacity. 


@ It is easy to reset the Tri-Matic. Just pull 
the speed reducer back into position. This 


automatically cocks the release mechanism. 


@ The Dodge Tri-Matic Overload Release 
is available from distributors’ stocks in sizes 
for all Dodge Torque-Arm Speed Reducers 


—in either single or double reduction series. 
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A new temperature Fact every 2 sec! 


loday, when many refinery operations may 
need temperature facts within seconds instead of 


minutes, the Speedomax story is worth knowing: 


kor a Speedomax Multiple-point instrument's 
record-printing “wheel” darts from temperature 
to temperature in just 2 seconds per point! Thus, 
if there are, say, 15 fairly important temperatures 
on a single refinery unit, each one can actually 
come up and be recorded as often as twice per 


minute, automatically and continuously. 


Two extra checks for vital temps 
But suppose a few points require even closer 
watching, or more frequent recording? Speedomax 
handles them, too, in either of two wavs: 
kirst, they can be recorded more trequently than 
the other points, in such a sequence as 1, 2, 1, 3 


1,4 eve. 


Second, the vital points can be recorded in 
greater detail than the other points. This is done 
by giving the instrument an additional range which 


LEEDS 


is used only with the pre-selected points. This 
range puts far fewer degrees-per-inch across the 


instrument’s scale; it thus 
for detail. 


spreads” the reading 


Ability to measure temperature from any source 
and across either wide ranges or the new narrow 
ranges is another LAN specialty. Selection among 
thermocouples, Thermohms and Ravotubes will 
determine the correct sensing element. Selection 
among various recorder components will put the 
information on paper in the desired form. 


160 temps on one instrument 


For these and many more features . . . for in- 
stance, 160-point models . . . credit Speedomax’s 
refined, stable, dependable construction, both elec- 
trical and mechanical. Too, Speedomax is not 
affected by vibration; never needs levelling up; 
can measure many quantities besides temperature. 

Any LXN office, including 4916 Stenton Ave., 
Phila. 44, Pa., will send the Speedomax story 
on request. 


NORTHRUP 


Ad. ND46-700(2) 
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ENDURO DE-ICER BELLOWS 


breathe ir 


Ice-melting air surging through aircraft de-icer ducts gets as 
hot as 600-degrees F. Cutside temperatures may go plenty 
below zero. Ducts expand, contract, expand again. But, 
accordion-like bellows assemblies—made of Republic ENDURO 
Stainless Steel--literally “breathe,” compensating instantly for 
dimensional changes. 

Here, 600-degree temperatures don't affect ENDURO Stainless 
Steel. ENDURO resists heat. Resists corrosion. Resists rust. Serves 
long and faithfully despite continued flexing at high temperature. 
Similar ENDURO bellows are fighting heat and corrosion 
throughout the chemical process industries. Their use for 
take-up tubes in ammonia lines is a good example. 

What jobs have you for ENDURO? Republic—world leader in 
production of alloy, stainless and heat-resisting steels—offers 
you the immediate services of capable metallurgical and tech- 
nical staffs on any problem involving current or potential 
uses of stainless steels. 


REPUBLIC STEEL CORPORATION 


Alloy Steel Division « Massillon, Ohio 
GENERAL OFFICES © CLEVELAND 1, OHIO 
Export Department: Chrysier Building, New York 17, N. ¥. 


Other Republic Products include Carbon and Alloy Steels —Pipe, Sheets, Bolts and Nuts, Tin Plate, Tubing, Niles Barrels and Drums 
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Where industry has the “need” ad . 
Oronite Chemicals supply the way seen 


THE NAME TO WATCH IN CHEMICALS 


Most 
ORONITE PRODUCTS 
are available now— 
some are in short supply 
Please inquire! 


ORONITE was che pioneer in the develop- 
ment of a chemical called “Polybutenes.” 
Today, industry looks to Oronite as a major 
source of this very versatile chemical. 
a The high dielectric strength of Oronite 
Polybutenes makes them useful in 


ORONITE PRODUCTS . 
electrical insulation. Their tackiness is 
Detergent Alkane important in adhesives. Their non-drying 
characteristic makes possible superior 
caulking, sealing and insulating compounds. 
Wetting Agents Toy exsensively used us qxsenders 
| Lubricating Oil Additives and modifiers in making molded rubber 
Cresylic Acids products. Possibly Oronite's versatile 


Polybutenes will solve a problem for you. 


Gas Odorants 


Sodium Sulfonates Oronite’s specialty is finding ways to sy 

Purified Sulfonate mass-produce needed chemicals. We may already . 

Naphthenic Acids have in mass production a chemical you need, i 

Phthalic Anhydride or perhaps we could place one in production for you. ey 
a A letter or telephone call will place our experience 4 
“a and facilities at your disposal. 


Aliphatic Acid 
Hydroformer Catalyst 


AA 


38 SANSOME ST., SAN FRANCISCO 4, CALIF. STANDARD OlL BLOG. LOS ANGELES 15, CALIF 
30 ROCKEFELLER PLAZA, NEW YORK 20, N.Y. 600 S. MICHIGAN AVENUE, CHICAGO 5, ILL 
MERCANTILE SECURITIES BLOG., DALLAS 1, TEXAS 
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Many materials behave strangely at 
sub-zero temperatures .. . but Inco 
Nickel Alloys often have improved 
characteristics . . . 


When the mercury freezes solid . . . 
and the temperature keeps on falling, 
common objects develop startling traits. 


A rubber ball shatters under a 
hammer blow. An orange can be used 
to drive a nail. A garden hose becomes 
a rigid bar that will support your 
weight. 


To the designer of low-temperature 
equipment, these unfamiliar antics pose 
serious problems. Many metals become 
excessively brittle . . . often to the point 
of being useless as structural materials. 
For example, an alloy steel, with a room 
temperature impact strength of 119.8 
foot-pounds, showed a drop in impact 
strength to only 6.4 foot-pounds at the 
temperature of liquid nitrogen. Other 
carbon and low alloy steels show simi- 
lar tendencies. 


The key that has unlocked many 
such problems is nickel. Used as an 
alloying element in steels, nickel de- 
creases low-temperature embrittlement. 


What happens when temperatures DROP ? 


The Inco Nickel Alloys, Monel, Nickel 
and Inconel, actually increase in 
strength when temperatures drop, and 
without appreciable change in ductility. 


In addition to very superior low- 
temperature characteristics, the Inco 
Nickel Alloys offer several other im- 
portant engineering advantages . . . ex- 
cellent resistance to the corrosive action 
of a wide variety of chemicals, work- 
ability and weldability, good resistance 
to both stress- and vibration-fatigue. 


Among the many low-temperature 
applications, where Inco Nickel Alloys 
can prove highly successful, are: pro- 
ducing, handling and storing of lique- 
fied gases; laboratory research, low tem- 
perature treatment of metals. 


Right now nickel and nickel alloys 
are on extended delivery because so 
much is needed for defense. Therefore, 
it's wise to anticipate your needs and 
place your orders, with necessary 
N.P.A. ratings, well in advance. And 
for helpful advice on metal problems, 
feel free to consult Inco’s Technical 
Service Section. They will be glad to 
help you — without cost or obligation, 
of course. 


THE INTERNATIONAL NICKEL COMPANY, INC. 


67 Wall Street, New York 5,N.Y. 
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A 500-liter Dewar Flask, made of Monel®, used tor 
transporting liquetied gases. Hotman Laboratories 
Inc., of Newark, N. J]., chose Monel tor this service 
because it has the necessary strength and toughness 
at —330°F., and because Monel takes a mirror finish 
required for very high insulating vacuum 


Helium liquetier at the National Bureau 


of Standards, used to study the behavior 
ot the gas at —455.75°F less than 4 
degrees above absolute zero. Heart of 
the apparatus is a thick-walled Monel 
chamber in which helium is cooled un- 
der pressure, preparatory to expansion 
and liquetaction 


NICKEL ALLOYS 


MONEL” * “R” MONEL MONEL 


NICKEL * LOW CARBON NICKEL 
DURANICKEL” 


INCONEL® * INCONEL”X"" * INCOLOY® 
NIMONICS 
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refining 


manufacturing 


When you depend on International as your 
source of supply for potash chemicals, you can be sure of the 
materials you want, when you want them. You get on-time deliveries of 
the quantities you need because of International's exclusive three-way con- 
trol of the production of potash chemicals ... mining, refining, manufacturing. 
International's large mining and refining facilities at Carlsbad, New Mexico, provide 
ample supplies of raw materials. The electrochemical manufacturing plant at Niagara 
Falls, New York, assures you fine quality chemicals that accurately fit your specifications. 
Address inquiries to Industrial Potash Department, International Minerals & Chemical 
Corporation, 20 North Wacker Drive, Chicago 6; 61 Broadway, New York 6. 


potash chemicals Caustic Potash—All Standard Grades + Carbonate of Potash—All 
Standard Grades + Potassium Chloride — Refined and Technical Grades + Potassium Sulfate * Chlorine 


potash division 


INTERNATIONAL MINERALS & CHEMICAL CORPORATION 


General Offices: 20 North Wacker Drive, Chicago 6 
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Walworth No. 95 Globe Valve 
Re-New Disc 
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Walworth 


bronze valves... 


built to give 


Walworth No. 225P Globe Valve 
500 Brinell Seat and Disc 


dependable trouble-free service 


Walworth No. 95 Bronze Globe Valves 
(Angle Type: No. 96) are recommended 
for service where throttling is not required. 
They are rated at 150 psi working steam 
pressure, 500F; 300 psi cold water, oil or 
gas. The improved renewable disc and lock- 
on, slip-off disc holder — an original Wal- 
worth development—saves time and trouble. 
This valve can be repacked under pressure 
when fully opened. All parts are designed 
to give maximum service and strength. 
Walworth No. 29 Bronze Gate Valves are 
rated at 200 psi working steam pressure, 
550F ; 400 psi cold water, oil and gas. These 
valves have rising stems and integral seats. 
Sizes 2-inch and smaller have union bon- 
nets; sizes 24% and 3-inch have bolted bon- 


60 EAST 42nd STREET 


on all recommended jobs 


WALWORTH 


nets. Valves up to and including 34-inch 
have solid wedge discs; 1l-inch and larger 
have split wedge discs. These valves can be 
repacked under pressure when fully opened. 

Walworth No. 225P Bronze Globe Valves 
(Angle Type: No. 227P) are rated at 350 
psi working steam pressure, 550F; and 
1000 psi non-shock service on cold water, 
oil and gas. The stainless steel, plug type 
seat and disc — heat treated to 500 Brinell 
— can be closed on sand, slag, scale and 
similar floatage, without injury to the seat- 
ing surfaces. They are the longest wearing, 
TOUGHEST bronze valves you can buy. 

For full information about Walworth 
Quality Bronze Valves, see your Walworth 
distributor, or write: 


NEW YORK 17, N. Y. 
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HERE 


mechanism Yoo ve never een 


PRODUCT 
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ONE control mechanism gives you FOUR combinations of 
With ONE SETTING you select type of control, type of 
action and proportional band or differential-gap setting. 

56 


MODELS NOW AVAILABLE 


Recording and indicating types are now control point 
available for pressure, temperature, liquid Time Cycle — features cam drive inde- 
level or flow service with the following types pendent of chart drive 
of control: 


Differential — maintains positive or 
i (includes Difterential-gap negative differential between two variables 
on n- 


— to 50% of chart range. 
Proportional-Reset Also available are Recorders, Transmit- 
Plus these supplementary types— 


ters, and Manual Control subpanel with four- 
Pneumatic Set — for remote setting of position transfer switch. 
MASON-NEILAN REGULATOR CO. 
1197 ADAMS STREET, BOSTON 24, MASS., U. S. A. 


Sales Offices or Distributors in the Following Cities: New York © Syracuse * Chicago * St. Lovis 
Tulsa * Philadelphia Houston + Pittsburgh Atlanta Cleveland Cincinnati * Detroit 
San Francisco * Salt Lake City + El Paso + Boise + Albuquerque * Charlotte + los Angeles * Denver 
Appleton + Corpus Christi * New Orleans Mason-Neilon Regulator Co., Lid., Montreal and Toronto 
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Concord 
Steam Hose 


BWH Concord #20 Steam Hose 
has a protective built-in lining of 
stainless steel wire braid that guards 
against tube swelling ... assures de- 
pendable, long-lived service. 


This rugged, braided inner lining 
assures maximum steam flow . . . per- 
mits easy recoupling in the field. 


Other Concord #20 construction 
features: two or three braids of al- 
ternate high tensile steel wire and 
rubber layers firmly bonded over 
outside of tube. These provide max- 
imum burst-protection and safety. 
An asbestos braid provides positive 
cover adhesion and acts as cover in- 
sulator. A durable, abrasion-resist- 
ant cover withstands severest abuse. 


Put Concord #20 Steam Hose to 
Illustration shows how special built-in lining of stain- 
less steel inner wire braid assures long life under the work for you — now! 


most severe operating conditions. 
Pat. applied for 


Another Quality Product of 


Boston Woven russer COMPANY 


Distributors in all Principal Cities 
PLANT: CAMBRIDGE, MASS. ~ P.O. BOX 1071, BOSTON 3, MASS., U.S.A. 
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Teamwork 
in Pioneering Refractories 
for Higher Temperatures 


The trend in industry is to higher and higher 
temperatures. In the range of 2800° F. to 
3650° F., high-alumina refractories are meet- 
ing a wide range of service conditions at low 
over-all cost. 


[ @S~ NORTON... Industry is constantly 


seeking the answers to high-temperature prob- 


lems. To meet these temperature ranges, the 
Norton Company of Worcester, Massachu- 
setts, is producing a line of super-refractories 
that will stand the gaff. For 36 years, Norton 


has been pioneering in the field of higher 
temperatures. 


[Ay ALCOA... From Alcoa plants come 


the aluminas that team with Norton and other 


refractory manufacturers to produce the super- 
refractories that economically meet these in- 
creasing service demands. 

ALCOA, too, has pioneered in this field, 
developing aluminas that give refractory brick 


and special shapes: Additional strength at 
high temperatures . . . lower coefficient of 
expansion . . . higher resistance to spalling 
and cracking . . . chemical inertness .. . 
negligible porosity and shrinkage. 

ALCOA pioneering will always go forward 


in partnership with America’s leading manu- 
facturers of refractories ... seeking the answers 
in terms of aluminas for tomorrow’s refractory 


products. We'd like to help you with your 
high-temperature problems. Write to: 
ALUMINUM COMPANY OF AMERICA, 
Cuemicats Division, 602c Gulf Build- 
ing, Pittsburgh 19, Pennsylvania. 


Chemicals 


ALUMINAS and FLUORIDES 


ACTIVATED ALUMINAS CALCINED ALUMINAS HYDRATED 
ALUMINAS + TABULAR ALUMINAS + LOW SODA ALUMINAS 
ALUMINUM FLUORIDE - SODIUM FLUORIDE - SODIUM 
ACID FLUORIDE + FLUOBORIC ACID + CRYOLITE - GALLIUM 
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Have You Taken 
This Opportunity for 
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Advantage 


Independent 


If you have an idea for a new petroleum product— 
but do not have the facilities needed to develop it— 


igre months ago, Sinclair opened up a part of its 


great research laboratories to independent inventors 
who had ideas for new or improved petroleum products 
but who did not have the facilities needed to develop 
and profit by their ideas. 

To date nearly 5,000 inventive people have submitted 
ideas to the laboratories; and the Sinclair Plan has be- 
come recognized as a service to inventors, the oil in- 
dustry and the public. As a result we have made the 
Plan part and parcel of the long-range operation of 
our company. 

If you have an idea for a new or improved petroleum 
product or application, you are invited to submit it to 
the Sinclair Research Laboratories. In your own inter- 
est, each idea must first be protected by a patent 
application or a patent, 


Cuemicat 1952 


the Sinclair Plan offers you laboratory help. 


Vine buildings of the Sinclair Research Laboratories at Harvey, Il, 


SINCLAIR—for Progress 


If the laboratories select your idea for development, 
they will make a very simple arrangement with you: In 
return for the laboratories’ work, Sinclair will receive 
the privilege of using the idea for its own companies, 
free from royalties. This in no way hinders the inven- 
tor from selling his idea to any of the hundreds of 
other oil companies for whatever he can get. Sinclair 
has no control over the inventor’s sale of his idea to 
others, and has no participation in any of the inventor's 
profits through such dealings. — 

HOW TO PARTICIPATE: Instructions are contained in 
an Inventor's Booklet. Write to W. M. Flowers, Executive 
Vice-President, Sinclair Research Laboratories, Inc., 
600 Fifth Avenue, New York 20, N. Y. 

IMPORTANT: Please do not send in any ideas until you 


have sent for and received the instructions, 
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STRETCH 
YOUR 
STAINLESS, 100 


There are ways to stretch out your supply of stainless. 


For example, you may be using a grade or finish of 
stainless that is in extreme demand when another 


similar one, not as tight, could do the job adequately. 


Our metallurgical staff and stainless fabricating spe- 


cialists are ready to help you look into this matter and 


to advise you on more readily-available types of stain- 


less that will do a satisfactory job. Feel free to call on 


us for this specialized help. 


| |CRUCIBLE| first name in special purpose steels ee 


CRUCIBLE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA. 


REZISTAL STAINLESS * REX HIGH SPEED + TOOL * ALLOY * MACHINERY + SPECIAL PURPOSE STEELS 
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Producers of 
DOUBLE-FLOW TOWERS 
AQUATOWERS 
VAIRFLO TOWERS 
CONVENTIONAL TOWERS 
ORICOOLERS 
NATURAL DRAFT TOWERS 
SPRAY NOZZLES 


DOUBLE-FLOW AQUATOWER 


Marley Introduces Lowest Silhouette, Lowest Pumping Head 


Cooling Towers For Intermediate Capacities 


New Simplicity * New Accessibility * New Efficiency — 


By combining the outstanding features of 
Double-Flow the 
smaller Aquatower (both accepted leaders in 


the large patented 
their fields), Marley has produced the cool- 
ing tower that will set the standard in another 
size range THE DOUBLE-FLOW 
AQUATOW ER. Architects, 


contractors will be equally enthusiastic about 


engineers and 


this tower because it is highly efficient. low- 
est in height and harmonious with building 
design, and remarkably easy to erect. 

The Double-Flow design means low tower 
height and low pumping head; efficient air 
utilization—one fan drawing air from two 
completely open sides—with consequent mini- 


mum fan horsepower requirement. Open 


distribution, “at-a-glance” inspection are 
features, as are minimum load concentration 
and economical grillage and support. 

From the Aquatower comes simplicity . . . 


of construction. of piping, of operation. The 


Protected by Marley Double-F low patents 


The Marley Company, inc. 


222 West Gregory, Konsos City 5, Mo. 
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nailless Redwood filling that is very easily 
installed or removed is another adaptation. 
All basin hand. 
Double-Flow Aquatower mechanical equip- 
ment is all designed, manufactured and guar- 


fixtures are readily at 


anteed by Marley specifically for cooling 


tower usage and it is all completely 
accessible. 

You'll want complete details of this tower 
that will fit many installations in many indus- 
tries. typical of which are those requiring 
50 tons or more of refrigeration. Fill out the 
receive it 


coupon below and you will 


immediately. 


wee your s-page brochure on the 
new Marley DOUBLE-FLOW AQUATOWER. 


Firm. 
Address 
City. 


al 
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CHEMICALS ~ PLASTICS 


Step up vinyl 


production 33% to 100% 


without adding to your equipment 


You can increase your output of extruded 
and calendered polyvinyl chloride prod- 
ucts without adding new machinery. This 
forward step in efliciency is made possible 
by Monsanto's fast-fusion type plasticizers, 
Santicizer * 141, Santicizer 140 and Santi- 


cizer 160. Production increases generally 
are if but, in some cases, they go up 
more than 100 

This extra volume is yours without sacri- 


ficing quality. Often better quality results 
from the use of these Monsanto plasti- 
cizers. You may add such advantages as 
flame resistance, low toxicity, improved 


low-temperature flexibility and other 


characteristics to improve your sales. 
With the proper selection of your plasti- 
cizer or plasticizer blend, you will gain 
one or n c of these advantages 

Be le on the average can 


up 2 In some Cases more 
than 104 increasing production as 
much as ONE-THIRD 

2. The Banbury rotor speeds can be 
REDUCED, lowering power demand 
without increasing the time needed to 
css 

3. The processing temperature can be re- 
duced, climinating danger of discolor- 
ing without lengthening the time cycle. 

4. The peak power demand can be low- 
ered and the average horsepower over 


the processing cy« le reduced, 
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5. Increased amounts of fillers, stabilizers 
and lubricants need not increase the 


processing time. 


For information on these production- 
boosting, cost-cutting, quality-building 
plasticizers, contact the nearest Monsanto 
Sales Office or mail the coupon for a copy 
of Monsanto's new booklet ‘*Inereased 
Capacity Through Faster Processing of Poly- 


vinyl Chloride. 


FOR YOUR INFORMATION 


te This discus sen: 


VALUABLE DATA FOR USERS 
OF HYDRAULIC FLUIDS 


Just off the press is Monsanto’s booklet, 
“Pydraul F-9.. . 


lives on a new nonflammable-type hydraulic 


{1 report to engineering execu 
fluid.” The 12-page, file-size booklet gives 
valuable data for operators of die-casting 
mac hines, automatic riveters, automatic 
equipment, hydraulic presses and other 
equipment in which a nonflammable-type 
pressure transfer liquid is desirable. 

The booklet gives specific details on the 
following characteristics of Pydraul* F-9: 
Fire resistance . . . high lubricity . non- 
corrosiveness ...chemical stability non- 
reactive qualities . .. pumpability ... 
insolubility in water... nonvolatility. 
Pydraul F-9 contains no water or in- 
organic salts. 

If you are interested in adding the extra 
safety of a nonflammable-type hydraulic 
fluid, plus the advantages of economy and 
efficiency, mail the coupon for a copy of 
the Pydraul F-9 booklet. 


Research Chemists’ Corner 


You may find something new here 


HERE'S A CHEMICAL WORTH INVESTIGATING 
Properties of Monsanto Polychloroben- 
zene, Technical, indicate possibilities in a 
great variety of applications. Perhaps they 
suggest uses in your industry. Have a 
look at properties listed below. Then, if 
you are a qualified chemist and want to 
do some research, we'll be glad to supply 
you with samples. The coupon is for your 


convenience 


Typical Properties of Polychiorobenzene 


hquid 
Appearance Dark 
Crystailizing point 278°C 
odity 


Specific Gravity 


at 100°, 15.5°C. 


Fractional Distillation (one sample) 


Cichlorobenzene 22% 
Trichlorobenzene 228% 
1.2.3.4 Tetrachicrobenzene 5186 
1,2.4,5- Tetrachiorobenzene 58% 
Residue 

(Pentachlorobenzene. Hexachiorobenzene 

and other high boiling residue) 1? 


Crystailizing Point of tetra fraction 40.00°C. 


Solubility of Polychlorobenzene in Oil 

In Monsanto tests the material dissolved 
readily in regular lubricating oil, SAE 
No. 10, at 25°C. Five per cent increments 
of the sample (by weight) were added to 
the oil until a weight equal to that of the 
oil itself had been added. No separation 
occurred, indicating good solubility of the 
material in this oil, 
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Monsanto to build phenol 
plant on West Coast 


Construction of a new Monsanto plant to 
produce phenol will get underway in mid- 


year on an 83-acre site at Avon, California. 


The new unit, which will be in production 
in 1954, will supply phenol to contract 
customers of the growing West Coast in- 
dustrial area. It also will supply the ex- 
panding needs of Monsanto's Pacific Coast 


manufacturing Operations, 


Monsanto’s West Coast plants make 
phenolic resin adhesives and various other 
phenolic resins. Future plans call for the 
addition of a number of industrial and 


agricultural chemicals to the western 
production, 


FOAMING CONTROLLED 


Monsanto AE-1 


weight alcohol ester—has definite defoam- 


a new high-molecular- 


ing applications. Also, other uses that yield 
cconomies in Various processing operations. 


some AE-1 applications 


It is used as a defoamer in producing ethyl 
alcohol from molasses . .. defoamer in 
producing glycerol from fats . . . for foam 
control in the manufacture of yeast and 
other fermentations . . . control of foam 
in certain bottle-washing operations . . . 
solving foam problem in polystyrene 
latex water dispersions . . . lubricant for 
vinyls that are extruded or calendered . . . 
coplasticizer for rubber hydrochloride and 


chlorinated rubber. 


This list of uses may suggest some interest- 
If so, write for 
samples of AE-1 and Technical Bulletin 
No. P-140. 


ing applications to you 


SEND LITERATURE: 


0) Pydraul F-9. () Faster processing of Poly- 
vinyl Chioride. [) Tetrasodium Pyrophosphate. 
0 AE-l. (©) HB-40. Santomerse No. 1 


CD The AROCLORS for 


SEND SAMPLE: 
Polychiorobenzene. () AE-L 
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Higher detergency 
from synergistic action 


There are numerous places where the 
higher detergency effected through syner- 
gistic action affords important economics 
in industry cleaning and scouring. 


Synergism is achieved by blending Santo- 
merse* No. 1 and Monsanto tetrasodium 
pyrophosphate with the result that their 
combined detergencies are higher than the 
average of the two when used separately; 
higher than the detergency of cither. This 
effect is of particular consequence in many 
phases of textile processing. 


Many uses for TSPP 


Monsanto tetrasodium pyrophosphate is 
also widely used as a soap builder, house- 
hold and industrial cleaner and detergent, 
in bleaching, in dye baths as an assistant 
for putting certain types of dye in solution, 
in metal cleaning . . . For full information, 


send for Technical Bulletin No. P-24. 


HB-40 — low-cost 
extender-type PLASTICIZER 


At an |. c. |. price of 17¢ per pound (less 
in carloads), the use of Monsanto’s HB-40 
as an extender-type plasticizer will enable 
you to save as much as 30°) to 50°) in 
processing vinyls. Not only does HB-40 
help reduce your costs very materially — 
it also helps you maintain your product 
quality. Available now in drum and car- 
load lots. 

HB-40 is finding wide use in producing 
vinyl extrusions, vinyl pastes, vinyl slush 
moldings and vinyl! calendering. It is also 
of special interest as a low-cost extender- 
type plasticizer in polystyrene casting 
resins, polystyrene adhesives, molding 
polyvinyl carbazole, strip coatings for 
metals, floor tile compositions, asphalt 
base paints. 


Send for full information; ask for Bulletin 
No. P-104. 


MONSANTO CHEMICAL COMPANY 


1700 South Second Street, St. Lovis 4, Missouri 
Please send, without cost or obligation, literature or samples as indicated ot left. 


now available 


AROCLORS 


in ample supply 


As a result of increased production capac- 
ity, the greater availability of Monsanto 
AROCLORS* is welcome news to proc- 
essors in many different fields who have 
long depended on the unique properties of 
these chlorinated bipheny! —chlorinated 
phenyls. 


The AROCLORS find prominent uses in 
the electrical insulating field and in such 
widely differing applications as nonflam- 
mable hydraulic media, high-temperature 
and high-pressure lubricants, heat-transfer 
and expansion media, sealing compounds, 
adhesives and protective coatings, includ- 
ing plastics, pigments, lacquers, paints 
and varnishes. 


The AROCLORS are very efficient and 
very economical, both when used alone to 
accomplish results not attainable with other 
materials and when used as extenders to 
enhance the properties of other products. 


GET AROCLOR BULLETINS 
There are numerous bulletins on the many applica- 
tions of Monsanto AROCLORS 
Chlorinated Rubber Pholite 


General... 
Incombustible 
Lubricants in High-Pressure Compressors... Indirect 
Heater for Unit Control Operations Co-Plasti- 
cizers for Polyvinyichloride . . . Co-Plasticizer with 
DOP for Viny! Organosols and Pastes 
Investigate the AROCLORS! Please send for bulle 
tins that interest you. 


MONSANTO CHEMICAL COMPANY, 1700 S, 
Second Street, St. Louis 4, Missouri. District 
Sales Offices: Birmingham, Boston, Charlotte, 
Chicago, Cincinnati, Cleveland, Detroit, Los 
Angeles, New York, Philadelphia, Portland, 
Ore., San Francisco, Seattle. In Canada; 
Monsanto Canada Limited, Montreal. 

"Reg. U.S. Pat. Offi 
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EMPLOYEE COMFORT 


Fresh, invigorating air, indoors, does 
to increase mplovec morale and 


1 efficiency. American Blower Ventura Fans 


ire ideal for the job. Thev're attractively 
streamlined propeller fans with smooth- 
flowing lines that harmonize well with 
nodern business interiors. Wiring is fully 
enclosed for safety. A square mounting 

| panel makes them easy to install. All 

Ventura Fans are sound-rated and 

| capacities are Certified. 

| 


If vou've found dust from grinding 
machine operations hard to handle, 
American Blower Type V Fans are well 


Division ot American Raviaror 


66 


Charleston, W. Va., hos a conveniently locoted American Blower Branch Office 
to provide you with doto and equipment for air handling. You can reach Americon 
Blower in Chorleston by calling 61-33) 


In other cities consult your phone book. 


worth investigating. The heavy cast-iron 
housing of Type V fans easily withstands 
the wear of hard, gritty, abrasive 
materials. Also, their volume and pressure 
range is more than adequate to handle 
the normal requirements of this type of 
work. Remember, good ventilation is 
good business. 


HEATING COILS 


Current demands for heating from 
business and industry are greater now 
than ever before — a good reason to take 
early action on American Blower 
Heating Coils. Whether vou need coils 
for use in blast heating or zone reheating 
— you'll find the size and type to fit 

your needs in the American Blower line 
All tubing is helically wound with copper 
or aluminum fins in 3 standard 

spacings. Casings are heavy galvanized 


steel, headers are die formed steel. 


YOUR BUSINESS 


Whatever vour needs, American Blower 
heating, cooling, drying, air conditioning 
and air handling equipment will improve 
over-all comfort and efficiency in your 
business. For data, phone or write our 
nearest branch office. 


AMEKICAN BLOWER CORPORATION, DETROIT 32, MICHIGAN 
CANADIAN SIROCCO COMPANY, LTD., WINDSOR, ONTARIO 


& Standard Sanitary conroranon 


Serving home and industry: AMERICAN BLOWER ACHE CABINETS CHURCH SEATS + DETROIT LUBRICATOR + KEWANEE BOILERS ROSS EATER + TORAWANDA 
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Air Conditioning 
Equipment 


Industrial Fans 


Utility Sets 


American Blower. ..a time-honored name in air handling ba 
—-- Ventura Fans 
| 
| 
: 
Ali 
a 


oo tha job pew year 

role week with Set end 
Srevkfielt Viacometert ar pertthle apd plug on 


Write tedey tae folly Meatweted ating Bronk Nate 
Viecotreiors aad equipment avagiabde ary 


UL ADAPTER HELIPATH STAND LEVELING STAND 


When attached to LV models of When used in conjunction with , Designed to provide firm, cantly 
the Brookfield Viscometer, the suitable Brookfield Viscometer leveled support for a Brookfield 
Brookheld UL Adapter, consisting with 2 speceal bar-type Viscometer when used either by 
essentially of a cylindrical spindie the Brookheld Helipath itself of equipped with 
mounted symmetrically withn a lowers the rotaten on Adapter, the three-poumt 
concentric tube, provides ampli through the test val leveled base and adjustable 
fying effects which make posuble making poserble the ' vd vation clamp of the Brookfield 
Measurements to within .2 milli study of highly plastic materials ‘ Leveling Stand insure fast set-ups 
powes on the ultratow wiscosmty such a5 grease, putty, shaving and trouble tree determinations 
range « 2 to 10 centiporses cream, gelatin, shortening, etc 


VISCOTROL Zabot, Dollars! 


WITH BROOKFIELD INSTRUMENTS 


P recision manufacturing and sturdy design, combined with in- 

genious application of the old and simple principle of measuring 

with a calibrated spring the torque on a spindle rotating at a 

constant speed, have resulted in Brookfield instruments becom- 

Mokes Possible ing the standard the world over for the accurate, fast and direct 

Continuous and Automatic determination of viscosity and related properties. *'se the con- 
Viscosity Control venient coupon below. 


Based on the same simole vet highly 
accurate operating principles em 
ployed in the portable Brookfield 
Synchro-Lectric Visce 

Brookfield Viscotrol is de 

use where viscosity variati 
production normally occur 

one direction. When ins 

tank, vat or pipe p 

the Brookfield Viscotrol continuous 
measures the viscosity of the materi 


<n werletion Brookfield Engineering Laboratories, Inc 


unit automatically activates danger 


signals and/or other viscosity con - 
trolling devices. Write today for 
Ge en: 
Data Sheet 012 zentlemen 
Please send me the literature items I have checked below: 


{} Fully illustrated catalog showing all portable Brookfield 


Viscometers and accessories 


(} Brookfield Viscotrol Data Sheet 012. 


| 
\ 
BETERMINATI 
| CONTROL. 
| 
is 
rd 
- 
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_ with lighter weight—in addition to faster assembly—are 

_ widely adaptable to all process requirements. The same 
features which lower both initial and installation costs also 
eighty-seven years of manufacturing experience, 

twenty-one of factory facilities and a large engineer- 


Sen 


GILBERT & BARKER MANUFACTURING COMPANY 


WEST ‘SPRINGFIELD, MASS. ‘ 
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tower internals that are easier and faster to install—look 


... for the best solution to your 


CORROSION-RESISTANT 
PIPING PROBLEMS 


"Tar-croven offers 32 years of specialized 
experience in solving sanitary and industrial 
corrosion-resistant piping problems. Skilled 
craftsmen and engineers in four completely 
equipped plants have made the name Tri- 
Clover on stainless steel and alloy fittings, 


valves, pumps, and specialties signify unex- 


celled performance. 


347, 316, sizes from in. 
sacha! welding, Full pump, tubing or pipe for the right job is made 


Your selection of the right fitting, valve, 


easier by Tri-Clover’s complete production 
and engineering facilities. Benefit from this 
fact. For here is one dependable source ... 


one responsibility for your sanitary and indus- 


trial piping problems, 


7 Our experienced engineering service is,at 
specifications. FULL corrorien your disposal to help solve your specific com 


Remember to specify Tri-Clover. 


e 
- 

MACHINE 

“hast type 316 Austenitic stoinless 

Steet 2", 3” ond 4” 0.0. 

PS, TUBING, SPECIALTIES 


7 
ba t 
TINGS—SS Type 304, 347, 316, ond other SS Com 
they 36 in, Full line of ells, adapters, singe tem 
bed 
a 
a 
i 
~ 
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MIBWEST WELvING FITTINGS IMPROVE PIPING DESIGN AND REDUCE CosTS 


@ 


Main 
Mip Office: 1480 South Second Sir 
Plants: Levi eet, St. Louis 4 
PIPIN Omices: New York 730 cy, ngeles ond Boston 
G & SUPPLy tos Angeles 33-520 Chicago w, 
Ine, Tulse Wright * Houston 2~1213 Copy St. 
IN Pp 
- RINCIP AL Ciries 
fr 
‘ ‘ 


get 
OES difference 


When you place your order ,“ 

with Barrett you're assured prompt, 
dependable service and top quality 
products, backed by 97 years of 
successful manufacturing experience. 


WHEN YOU NEED A COAL-TAR CHEMICAL & 


Phenols Phthalic Anhydride Lutidines 
Cresols Dibuty! Phthalate Tar Acid Oils 
Cresylic Acids ELASTEX* DCHP Plasticizer Neutral Coal-tar Oils 
Chlorinated Tar Acids “ELASTEX” 10-P Plasticizer  Coal-tar Creosote 
“ELASTEX" 50-B* Plasticizer CUMAR* Paracoumarone- 
“ELASTEX” 28-P Plasticizer Indene Resin 
Phenolic Resins Carbonex* Rubber Compounding 
Niacin (Nicotinic Acid) Hydrocarbon 
Pyridines Bardol* Rubber Compounding THE BARRETT DIVISION 
Oil ALLIED CHEMICAL & DYE CORPORATION 
Flotation Agents U8. 40 Rector Street, New York 6. ¥. 
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and 


’ Poday. more than ever, chemical materials should be 
wed wisely and efficiently. The importance of Ethvlene 
Oxide and Propylene Oxide to many industries has led 
' Bow to believe that the following information may be of 
j @sistance in helping you realize greater value from these 
7 OR 
Practically every major industry uses Ethylene Oxide or 
4 ope of its many derivatives. Because Ethylene Oxide 
réacts' with many other chemicals including fatty ac ids, 
phenols. tleohols and water, it 1s a baste component in 
4 Many products. Ethylene Oxide ts used in the manufac- 
tdre of detergents permanent antifreeze... cosmetics 
and! bread conditioners. Propylene Oxide reacts with 
7 | agids to form esters and with phenols to form phenoxy 
alcohols In addition to the use of Propylene Oxide asan 
“he intermediate, it may be used as a low boiling solvent for 
P Cellulose acetate, nitrocellulose. vinyl resins, natural 
resins, hydrocarbons and as a sterilizing agent or product 
to miubit the action of veasts and molds. 
THE DOW CHEMICAL COMPANY « MIDLAND, MICHIGAN 
PROPERTIES 
thy len n 
sy — Unloading Tank Cars of Ethylene Oxide 
Molecular Weight 44 58.1 or Propylene Oxide 
Boiling Point 51.3°F 95.0°F 
Freezing Point 168.2°F 169.6°F 1. The tank car should be accurately spotted on level track, the 
Flash Point (TAG Open Cup) below 4.0 F. below — 21.0 F brakes applied, wheels blocked and appropriate caution 
Fire Point (TAG Open Cup below 4.0 F. below — 21.0 F signs displayed. 
Specific Heat, Btu. (Ib) ( F.) 44 0.47 
Heet of Veperization 2. Attach approved ground connections to tank car before any 
(Atm), Btu Ib 245.0 213.2 contact is made with unloading equipment. 
Density, g cc 0.896 0.02708 F 3. Attach inert gas line to vent valve of tank car and attach 
Refractive Index 1.36149 1.36377" unloading line to eduction valve. Attach pressure gauge to 
Explosive Limits loading valve. (These lines should be flexible steel with steel 
‘ (2 Volume in Air) 2—100 2.1—21.5 fittings. Wrenches and other tools used around Ethylene or 
Water Solubility, g 100g at >» lene Oxide should be le of nons' king 1 al 
77°F x 59 Propylene Oxide should be made nonsparking metals.) 
Alcohol Solubility x x 4. Open loading valve to activate pressure gauge. i 
Ether Solubility 100 © 5. Open vent valve slowly and apply inert gas pressure to car to \ 
. force Oxide into pump suction and to beep vapor phase of 


- 
| 
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This is one'of a series of Dow advertisements you may wish to keep 
on file for reference and information. Write Dow for reprints. 


Unloading Tank Cars (Cont’d) 


tank car out of flammable range. A rotary pump is 
recommended for transfer of these materials. 

When sufficient pressure has built up (about 35 
psig) open eduction valve. This valve must be opened 
slowly so that excess flow check valve does not close. 
Vent storage tank into which the Oxide is being 
»umped back into the tank car through the inert gas 
fine. (The attachment of this vent line to the inert 
gas line must be made downstream from the com- 
pressor.) 

When tank car has been unloaded, close valves and 
detach unloading lines. Care should be taken to allow 
no air to enter tank car. The car, containing principally 
inert gas, is then ready for return to Dow. 


Handling Precautions: 


Ethylene Oxide and Propylene Oxide are similar in 
many respects. Generally speaking, Ethylene Oxide is 
more reactive and more toxic than Propylene Oxide; 
however, the same general precautions should be applied 
to handling and working with both these chemicals. 
Ethylene Oxide and Propylene Oxide are highly flam- 
mable and highly reactive. Every precaution should be 
taken in handling these materials to avoid any source 
of ignition. Explosion-proof motors and other electrical 
equipment including poy piping, storage tanks, and 
compressors should be well grounded. 


No copper or copper-base alloys or any other acetylide 
forming metals should be used in contact with Ethylene 
Oxide or Propylene Oxide. All equipment used should 


be free of acids, bases, salts and water since most of these 
act as polycondensation catalysts. Oils, grease, dirt, air, 
sulfur, ammonia and hydrogen sulfide should also be 
excluded from contact with Ethylene Oxide and Propy- 
lene Oxide. 

All new equipment or equipment which has been out of 
service should be desu cleaned, dried and purged 
with an inert gas (i.e. Nitrogen or Methane) before 
being put into Ethylene Oxide or Propylene Oxide 
service. A blanket of inert gas should be kept on the 
Oxides to keep the vapor phase out of the flammable 
range. 

Ordinary steel is acceptable for storage tanks and pipe 
lines. This equipment should be constructed to with- 
stand an operating pressure of at least 50 psi. and should 
be insulated and provided with proper coaling equipment. 


Toxicity: 


Ethylene and Propylene Oxides should be considered 
hazardous chemicals in both their liquid and vapor 
forms. The prolonged single exposure to gas concentra- 
tions of but a few hundred parts per million can have 
adverse effects, and regular daily exposure to low con- 
centrations should be avoided. The principal toxic effect 
resulting from inhalation is thought to be an irritation of 
the lungs which may produce, after several hours, inflam- 
mation and tissue destruction leading to pneumonia. 

The following symptoms should be taken as evidence of 
excessive exposure: irritation of the eyes, nose and 
throat, headache, nausea, vomiting and weakness. 


For emergency protection a full face gas mask with 
canister for organic vapors, or an air supplied respirator 
are suitable. 

In the event of exposure, the casualty should be immedi- 
ately removed from further exposure and placed under 
medical care. If liquid Ethylene Oxide or Propylene 
Oxide is spilled upon the person, all contaminated 
clothing should be removed at once and the affected 
area washed for several minutes with running water, 
Prolonged contact with the skin can cause severe 
blistering. 

It is recommended that anyone who may be subject to 
exposure to Ethylene Oxide or Propylene Oxide 
equipped with face shield, rubber gloves and other 
protective clothing. 


WRITE DOW FOR INFORMATION AND TECHNICAL ASSISTANCE. 


The Dow Chemical Company, Dept. OC-27, 
Midland, Michigan 


( Please send me additional information about Ethylene Oxide and 


Propylene Oxide. 
Please send reprints of this advertisement. 
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Margarine processing and packaging rooms, 


AAF Electro-PL protects 
margarine processing from 
dust, smoke and bacteria, 


Clean air is not a luxury, but a neces- 
sity for many food processes. This is 
particularly true of the margarine 
packaging operations. Here the mar- 
garine is exposed to the air. as it is 
formed for packaging, and is highly 


susceptible to contamination. 


Electro-PL, AAF’s dry type electronic 
air filter, now protects this critical 


stage for a nationally known food 


® 


where clean air Is a must 


manufacturer in several margarine 
plants. Its high efficiency in supplying 
required clean air volumes that were 
free of dust and bacteria was origin- 
ally proved in a test installation, then 
expanded to other plants. The orig- 
inal installation has now been operat- 


ing successfully for two years. 


In the Eleectro-PL the application of 
an electrostatic charge to a dielectric 
filtering material is an exclusive 
development of AAF research. It 
combines the advantages of both elec- 


tronic and mechanical air filtration in 


| rf 


Electro-PL units installed 


overhead to save space, 


a single compact, light-weight unit of 
exceptionally high efliciency. Equally 
important are the design factors of 
Electro-PL, which simplify installa- 
tion and maintenance. Also, there is a 
weight saving of approximately 40% 
over electronic unit precipitators hav- 


ing metal plate collectors. 


If you deal with processes “Where 
Clean Air Is A Must”, call your 
nearby AAF representative. or write 
to us for full details on EFlectro-PL 


Engineering Bulletin No. 257. 


merican Ai Fitter 


COMPANY, INC. 


326 Central Avenue, Louisville 8, Ky. 
American Air Filter of Canada, Ltd., Montreal, P. Q. «© Pacific Division Office, San Francisco, California 
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Build Fast at Low Cost 
BUTLER 


Chemical plant at Memphis, Tenn., 
uses 50’x 100’x 14’ Butler Building 
with modified center section. 


This Butler Building is one of 12 used 
by chemical company at Military, Kans. 
Installation provides warehousing for 
15,000 tons of sacked ammonium 
nitrate fertilizer. 


ve 14 


to the Needs 
of All Chemical Plants 


Yes, you can build fast and at low cost with 
Butler Buildings. All over the country chemical 
processing plants are using Butler Buildings 
for new construction or expansion... for proc- 
essing, packaging or storage facilities. 


Butler Buildings give you these advantages: 


i. 


Low cost...save up to 50% of the cost of 
conventional construction; 


. Erected in days instead of weeks; 


Adaptable to your special needs; 
Fire-safe, weathertight, wind resistant; 
Low maintenance; 


. Long-life construction; 

. Wide range of sizes; 

. Easily insulated, and at low cost; 

. Proved in use for more than 40 years. 


Straight Sidewalls...Use all the space you pay for. 


For prompt reply, address Dept. CE23 at office nearest you: 
7338 E. 13th St., Kansas City 3E, Mo. 

938 6th Ave., S.E., Minneapolis 14, Minn. 

Richmond, Calif. 


Send full information about Butler Buildings for use as 


Send name of my neorest Butler decler. 


7 / ‘ i > 

; 

(BUTLER MANUFACTURING COMPANY 
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CLIENT CONFIDENCE 


NOW AND IN THE RECENT PAST we have been privileged to serve as Engin Cc s 
for a distinguished group of clients, INCLUDING: 


IN THE UNITED STATES & CANADA 


BETHLEHEM PACIFIC COAST STEEL CORPORATION PACIFIC GAS AND ELECTRIC COMPANY 
CALIFORNIA RESEARCH & DEVELOPMENT COMPANY REVERE COPPER AND BRASS INCORPORATED 
COLUMBIA STEEL COMPANY SALT LAKE PIPE LINE COMPANY 
CONTINENTAL CAN COMPANY, INC. SALT LAKE REFINING COMPANY 
SONTINENTAL OIL COMPANY SALT RIVER POWER DISTRICT 
FOOD MACHINERY AND CHEMICAL CORPORATION SHELL CHEMICAL CORPORATION 
GENERAL MILLS, INC. SHELL OIL COMPANY 
GENERAL PETROLEUM CORPORATION SOCONY VACUUM OIL COMPANY, INC. 
sULF OIL CORPORATION SOUTHERN CALIFORNIA EDISON MPANY 
HAWAILAN ELECTRIC COMPANY STANDARD OIL COMPANY OF CALIFORNIA 
HERCULES POWDER COMPANY STANDARD OIL COMPANY, THE 
HILLS BROS. COFFEE, INC. TENNESSEE GAS TRANSMISSION MPANY 
HIL ELECTRIC LIGHT COMPANY, LTD. TEXAS ILLINOIS NATURAL GAS PIPELINE COMPANY 
INTERPROVINCIAL PIPE LINE COMPANY TIDE WATER ASSOCIATED OIL COMPANY 
LEVER BROTHERS COMPANY TRANS MOUNTAIN OIL PIPE LINE COMPANY 
NORRIS-THERMADOR CORPORATION UNION OIL COMPANY OF CALIFORNIA 
THE OHIO OIL CO UNITED STATES RUBBER COMPANY 
OWENS-CORNING FIBERGLAS CORPORATION UTAH POWER 6&6 LIGHT COMPANY 
PACIFIC ELECTRIC MANUFACTURING CORPORATION U. S. ATOMIC ENERGY COMMISSION 


2 


IN FOREIGN COUNTRIES 


THE KINGDOM OF SAUDI ARABIA KUWAIT OIL COMPANY LIMITED 
ARABIAN AMERICAN OIL COMPANY MENE GRANDE OIL COMPANY 
THE BAHREIN PETROLEUM COMPANY LIMITED RINOCO MINING COMPANY 
CALTEX PACIFIC PETROLEUM MAATSCHAPPI] TRANS-ARABIAN PIPE LINE COMPANY 
IRAQ PETROLEUM COMPANY, LIMITED UNITED STATES ARMY AND NAVY ENGINEERS 


BECHTEL CORPORATION 


Los Angeles + SAN FRANCISCO -: New York 


ASSOCIATE COMPANIES: ARABIAN BECHTEL COMPANY * BECHTEL INTERNATIONAL CORPORATION 
CANADIAN BECHTEL LIMITED *« CONSTRUCTORA BECHTEL, S.A. 
MIDDLE EAST BECHTEL CORPORATION 
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You know why accurate temperature meas- 
urement is vital in your business. You also 
know it takes skillful engineering, the highest 
quality materials and workmanship to create 
consistently accurate, long-life instruments. 
That's exactly what you get in every Ameri- 
can Thermometer and Temperature Indicator 
and Recorder you buy 

Depending upon type and requirements, these 
precision instruments are built in ranges 
from minus 100°F. to plus 3000°F., with 
actuation by mercury, vapor pressure, gas, 
bi-metal or thermocouple. For accurate re- 
mote indication or recording, up to 250 feet 


AMERICAN ELECTRONIC 
> TEMPERATURE INDICATORS 


“| MUST KNOW EXACT TEMPERATURES 
TO MAINTAIN PRODUCT QUALITY.” 


ee eee eee ee 6.694810 9 


“THE SAFETY OF MY EQUIPMENT DEPENDS 
ON ACCURATE TEMPERATURE MEASUREMENT.” 


“IN MY BUSINESS, PRECISE TEMPERATURE 
RECORDING MEANS PRECISE COST CONTROL.” 


from the temperature source, we can sup- 
ply famous “Magic Pulse” self-compensating 
capillary tubing with mercury-actuated 
temperature instruments. American Temper- 
ature Transmission systems are ideal wher- 
ever process temperatures must be indicated 
or recorded at one or more points located at 
considerable distance from the temperature 
source. 

The complete line of American Thermometers 
and Temperature Measuring Instruments 
simplifies selection for specific applications. 
Write for a copy of our new catalog. 

Stocked and Sold by Leading Distributors 


ICAN 
INDUSTRIAL 
GLASS 
THERMOMETERS 


AMERICAN 
DIAL THERMOMETERS 


INSTRUMENTS 


AMERICAN 
RECORDING THERMOMETERS 


waxweit A product of MANNING, MAXWELL & MOORE, INC. STRATFORD, CONNECTICUT 


MAKERS OF AMERICAN 
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INDUSTRIAL INSTRUMENTS, ‘HANCOCK’ VALVES, ‘ASHCROFT’ GAUGES, ‘CONSOLIDATED’ 
SAFETY AND RELIEF VALVES. BUILDERS OF “SHAW-BOX” CRANES, ‘BUDGIT’ AND 
LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES. 
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A 
Or the Obnoxious Catalyse and How jt Was Made 2 
i TION Catalyse Presented Many difficulties toa 
A Chemica; manufacture, Who Was Producing the Catalyse for their 
wn use. Tt was hazardou. and ©OStly Produce. Valuable SPace 
and “WWipmen, Needed fo, Tegular Plane Production Was 
Hay ing hearg Of the nfidencias and Manner jn, Which 
Day ison Produced SPeCialey Catalyse, this ©OMpany turned to 
Davison Fieig Service Engineer, for help. Davison Research then 
'00k oy and 500n the Catalyse Was being turned ©ut by Pilot 
Plane °Peration Then an initiay Plane TUN Was Made. 
| Not Only did Davison 's "XPerience and Modern facilities Produce 
q the Catalyse ata reduced burt the ficiency Of the Catalys, Was 
also 'NCreased The Production Of this hydrogenation Catalyse by 
Davison know-how, Sliminateg the dangerou, Plant Problem, and 
Snabled the Chemica; facturer €© Utilize valuable SPace 
formerly USed to ™NUfacture the Catalyse 
If you have 4 Catalyse Problem, why don t you COntace the 
Davison Fieig Service Enginee, Or the Technical Service Departmen; 
pur Davison Research £0 work for you, 
THE DA VISON AL CORPORA, TION 
8altimore Marylong ‘ 


Slinger and special re- 
cess bearing cap pro- 
vide an effective seal 
without wearing parts 


Precision alloy steel 
heat-treated. shaft 


water jacket for 
ing of & bearings 


Slinger and special re- 
cessed bearing cap pro- 
vide an effective seal 
without wearing parts 


Removable quench 
type packing gland 


By-pass lantern to re- 
heve stuffing box pres- 


Extra deep stuffing box 


Packing lantern with in 


The PEERLESS IDEA of the Modern 


Heavy Duty Process Pump for Refineries 
and Chemical Plants 


Top suction and top 
Gischarge design 


Case and impeller 
wearing rings are spot 
electric welded. 


Throat bushing is spot 
electric weld 


Shaft sleeve keyed to 
shaft, gasketed at shaft 
shoulder to prevent 
leakage under sleeve 


Enclosed type impeller 
is keyed to shaft re- 


vanes on back 
Water cooling chamber shroud. 


and out connections for around stuffing box 


lubricating and cooling 
packing 


PeerlessType 


ESPECIALLY DESIGNED FOR PUMPING 

HYDROCARBONS, WATER AND CHEMICAL 
SOLUTIONS AT ELEVATED TEMPERATURES 
AND PRESSURES 


sure back to suction 


The sectional view above shows many 
of the important Type PR pump design 
and construction features. Other Type 
PR advantages include maximum parts 
interchangeability, rugged center-line- 
mount, extra-low NPSH requirements, 
optional use of mechanical shaft seal in- 
stead of stuffing box, availability in vari- 


Exterior view — 

Type PR pump. © 
Also available 
in end-suction 


ous alloy materials and a complete range top-discharge 
c of sizes. Some sizes can be furnished design. 
t from stock in standard materials. 


WRITE FOR NEW BULLETIN 
giving complete construction details, oper- 
ating characteristics and application be. 
Mail coupon at right today. 


PEERLESS PUMP DIVISION 

Food Machinery and Chemico! Corporation 
301 West Avenve 26 

Los Angeles 31, California 


PEERLESS 
PUMP DIVISION 
FOOD MACHINERY AND 


Please send us copy of Peerless Type PR Pump Bulletin No. 8.1605. 
CHEMICAL CORPORATION 


Address inquiries to Foctories of . NAME - 
¥ los Angeles 31, California and Indianapolis 8, Indiana a 
Offices: New York, Chicago, St. Lowis, Atlonte; Dallas, Ploinview and 
Lubbock, Texas; Fresno, Los Angeles; Phoenix; Albuquerque, N. M.; Tulse . COMPANY 
Dependable PUMPS 
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a PHOTO-REPORT 


New pumpless rectifiers in rotings of 750 kw and above, made Ovtside the building at Oldbury’s Niagara Falls plant and throat-connected to 
jpossible by G-E semi-permanently sealed tanks, minimize vacuum the rectifier equipment inside, is this G-E 12,000-volt step-down transformer 
losses, provide high service reliability. Maintenance is reduced Induction voltage regulator at left, with taps for load ratio control, provides 
because vocuum pumps are eliminated, and moving ports are at a = smooth, stepless voltage adjustment from 300 to 375 volts. 


First pumpless rectifier 
electro-chemical industry 
cuts d-c power-supply costs! 


New G-E power-conversion package in larger ratings eliminates vacuum- 
pumping equipment, saves on installation, operation and maintenance 


minimum 


D-C POWER 
SYSTEMS 


for electro-chemical plants 


NEW G-E MOTOR SELECTION AND APPLICATION COURSE 
can help train your chemical plant electrical person- 
nel, increase their value to you. Find out all about 
this ‘‘More Power to America’ program by sending for 
free 16-page illustrated brochure, Bulletin GED-1500. 


Latest example of G-E pioneering in power rectification is this recent 
installation—at Oldbury Electro-Chemical Company's Niagara Falls 
plant—of the electro-chemical industry's first pumpless mercury-are 
rectifier. This new development, by eliminating vacuum pumping and 
combining the entire rectifier assembly in one compact, integrated unit, 
introduces savings like these: 
Cuts installation costs —Unit is factory-wired for quick connection, needs 
no special foundations, and takes up less building space. Cuts operating 
costs—No vacuum pumping losses are sustained. Cuts maintenance costs 

With a minimum of moving parts, periodic inspections are reduced. 
Moreover, service reliability is increased—emplovees are protected by 
the dead-front metal enclosure—and downtime is reduced because of 
the speed with which a spare tank can be installed if needed. 

If your chemical-plant operation requires reliable, low-cost d-c power 
supply, investigate these new G-E pumpless rectifiers. Ask your G-E 
representative for more information, or send for new Bulletin GEA- 


5569. General Electric Company, Schenectady 5, N. 
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PLANT 


Compact and co-ordinated, G-E pumpless rectifiers fit in smaller build- includes rectifier tanks, excitation cubicle, and rectifier auxiliary con- 
ings, save up to 25 per cent in building costs. Metal-enclosed assembly trol. Factory-wired, they arrive ready to connect and operate. 


Completing the package cot Oldbury —to provide everything needed is the draw-out cathode breaker section for protection of rectifier 
from incoming a-c line terminals to d-c outgoing feeders —is this G-E, Metal-enclosed for personnel protection, it pulls out easily to provide 
500-mva metal-clad switchgear, locoted in the basement. It includes one ample room for inspection. 


feeder and aon auxiliary compartment for the rectifier. Unit at right 


GENERAL ELECTRI 
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looking for Better Temperature Instruments? 


BAILEY METER COMPANY 


1054 IVANHOE ROAD 


Bailey Pyrotron 
Recorder-Controller 


»+» Then check these features of Pyrotron 
Electronic Resistance Thermometers... 


FUNDAMENTAL ACCURACY 


Bailey Pyrotron Resistance Elements are made of 
highest purity platinum—the material used by the 
National Bureau of Standards in establishing basic 
standards for temperatures from —190°C to + 660°C. 


THREE TYPES OF CONTROL 


Pyrotron Controllers may operate: on-off electrical 
systems by either electronic relays or electric con- 
tacts, modulated electronic systems, or air-operated 
systems. Two temperatures may be recorded on the 
same chart and controlled by a single instrument. 


FACTS PUT INTO USABLE FORM 


Bailey Pyrotrons may be arranged to put temperature 
facts into convenient usable forms. If two or more 
temperatures are related, they may be recorded as 
continuous records on the same chart for easy com- 
parison. The average of several temperatures or the 
difference between two temperatures may be 
recorded as a single continuous record which may be 


CLEVELAND 10, OHIO 


retransmitted to a distant point or used to actuate 
a control system. 


EASY INSTALLATION 


Bailey Pyrotrons do not require careful leveling or 
protection against vibration. Three ordinary copper 
wires are all that is needed to connect each tempera- 
ture sensitive element with the recorder. Power may 
be taken from any 115 volt 60 cycle circuit. 


MINIMUM MAINTENANCE 


The absence of galvanometers, batteries and stand- 
ardizing equipment, together with the use of inter- 
changeable unit assemblie., reduces Pyrotron maine 
tenance to the vanishing point. 


ABUNDANT POWER 


A separate motor drive for each temperature fur- 
nishes abundant power to operate a recording pen; 
a controller and an alarm switch. 

For the full story on this unusual electronic resistance ther- 


mometer which is suitable for ranges between —300°F 
and 1200°F, ask for Bulletin No. 230-C. P20 


OXYGEN 10 
OOMBUSTION RAT 
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Specify this Fast-action Gate 
for quick, sure STOP and GO services JENKINS 


Wherever full, free flow is essential . . . where valve 
opening and closing must be instantaneous . . . Jenkins 
SWINGTITE Fast-Action Bronze Gate Valves are set- 
ting new standards of performance and endurance. 


The exclusive rolling disc and guide track design in 
the new Jenkins SWINGTITE distributes the wear, 
assuring maximum tightness (since it prevents uneven 
wear of seating surfaces), and lengthens valve life. 


GATE VALVéi 


125 Ibs. Steam 
200 Ibs. O.W.G, 
4" to 2” 


Use the SWINGTITE wherever fast-action valves take 
a beating on your processing lines. Compare it for long SETTING NEW RECORDS FOR 
life and low maintenance. Prove for yourself that day LONG LIFE AND LOW MAINTENANCE IN 
after day it opens freely for full flow, and, closed, it seats citeais 
i nd stays tight. walhctna 
Textile finishing plants 
Chemical and food plants 
Pulp and paper mills 


Ask your Jenkins Distributor for the folder, Form No. 
196, describing the SWINGTITE in detail. Or write: 


Jenkins Bros., 100 Park Ave., New York 17; Jenkins Mines ond mineral refining | 
Bros., Ltd., Montreal. 


SOLD THROUGH LEADING INDUSTRIAL DISTRIBUTORS 


onty THE was 


ROLLER ACTION 


As the valve is opened or closed, guide rims (A) 
around the seating surfaces of discs roll freely 
over guide tracks (B) 
cast in the body, dis- 
tributing wear evenly, 
dislodging foreign 
matter, and provid- 
ing a polishing action 
for seating surfaces. 
This rolling disc and 
track construction 
lengthens valve life 
and assures Maximum 
tightness. 


AND IN SUCH APPARATUS AS 
Laundry machinery 
Dish-washing equipment 
Gasoline and fuel oil lines on motors, 
burners, etc. 
Fire extinguishing steam lines 


ENKINS 


LOOK FOR THE DIAMOND wane 


ALVES 
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They did 


Mississippi Chemical had a series of 
over-all electrical problems when they 
were planning this plant. 


what 


They had Girdier and Westinghouse 
Engineers attack these problems as a whole. 
Based on previous experience they put 
together a co-ordinated electrical system. 


you can do 


This experience and this over-all method 
can be applied to your next project, 
whatever it is. Westinghouse can work 
with you on ai! your electrical needs. 


to produce more 


The result will be more dependable 
production . . . lower costs... 
operations. Whether you need one 
motor, or a complex electrical system, 
call in Westinghouse. 


How Mississippi Chemical 


a 


Ammonia Superintendent inspects the 900-hp hyper compressor 
in the ammonia compressor room. Driving this compressor and 
all the other drives in the plant are Westinghouse Motors. These 
motors have a lower installed cost . . . are easier to operate . . . 
and require less maintenance than other types of drives: 


| 


got the BEST power equipment... 


Shown here is a Westinghouse Power and Control 
Center which supplies the power for the motors in 
the ammonia plant. These power and control centers 
are installed throughout the plant in nonhazardous 
locations to take advantage of grouped control. 


Mississippi Chemical Company recently built a new plant 
in Yazoo City, Mississippi. For the electrical engineering, 
Westinghouse and the Girdler Corp., the engineers and 
prime contractors, put their heads together. By careful plan- 
ning they developed a power system that uses the best type 
of modern equipment but at no extra cost. They made savings 
that offset the higher price. Here’s how they did it. 


Dependable, Low-Cost Power. To make use of the low- 
cost power available from the Mississippi Power and Light 
Company, a complete Westinghouse Substation was 
installed. Included were two 6000/7500-kva transformers. 
This rating permits line-starting of the large compressor 
motors and eliminates the need for costly special controls. 
The best secondary voltage was determined to be 
2400/4160Y-volts. This reduces the size of the copper wire 

. keeps line losses at a minimum ... and can be easily 
handled by standard transformers. 


Top Motor Performance and Protection. For the main 
compressor drive, they chose electric motors because they 
have a lower installed cost .. . are easier to operate... and 
require less maintenance than other drives. The motor 
control centers were installed throughout the plant in non- 
hazardous locations. They got the advantage of grouped 
control without using more expensive, explosion- 
proof equipment. 


Emergency Power Assured. For insurance purposes, an 
immediate source of stand-by power was required. 
Neither a combustion engine nor a condensing turbine met 
the requirements of fast, easy operation. However, a 
Westinghouse Type E turbine did the trick. It could be 
started by one man... reach full operation in 20 seconds 
..- and it costs 25 percent less than any other adequate unit. 


Westinghouse Can Help You. The next time you plan to 
build or expand your plant, call in Westinghouse. You can 
get these same benefits . . . the results of accurate system 
planning and dependable Westinghouse equipment. 
Westinghouse Electric Corporation, P.O. Box 868, 
Pittsburgh 30, Pennsylvania. J-94902 
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or VALVES 


Ford Motor Company's new foundry at 
Cleveland employed many OIC Valves; 
forged and cast steel for the power 
plant, iron and bronze valves for the 
heating and process piping. 


THE OHIO INJECTOR COMPANY 
WADSWORTH, OHIO 


FORGED AND CAST STEEL - IRON - BRONZE 


FOUNDED 1883 
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“Non-Stop” 
Fluid Cleaning Saves Time, 
Protects Quality 


Many chemical plants have 
welcomed the Cuno AUTO-KLEAN 
strainer as a means of eliminating 
the problem of periodically clean- 
ing or replacing a fluid cleaner. 

The AUTO-KLEAN does not have 
to be dismounted or taken apart 
for cleaning, and it has no re- 
placeable element. Hence, no need 
to shut down the equipment, no 
risk of exposing the product to 
contamination or the operator to 
harmful fluids or fumes. 

The Cuno AUTO-KLEAN is con- 
tinuously cleanable. The rotation 
of its all-metal discs against 
cleaner blades combs out accu- 
mulated solids which fall to the © 
bottom for removal whenever 
convenient. 

Never does process have to halt 
for sake of the strainer. 


Many Metals Available 


Cuno AUTO-KLEAN can be made 
in a wide range of materials to 
handle a wide range of fluids, 


You Can Clean This Fluid Strainer. an 


solids. It is 100% permanent. The 
element is non-collapsible. It will 


Without Stopping the FlOW 


which it is installed. 
Models are available for strain- 
Cuno AUTO-KLEAN is the only fluid strainer with “‘comb- ing from .0035 to .062 in. Sizes to 


action cleaning” which permits it to work uninterruptedly. handle from a few to more than 
Dirt accumulations are dislodged while the straining goes 
on. This can be done automatically. Guaranteed to 


remove 100% of all solids larger than specified. Dept. 103A, South Vine Street, Meriden, Conn. 
| Please send information on Cuno AUTO-KLEAN | 


Removes More Sizes of Solids 


CUNO from More Kinds of Fivids 
Strain fuels, lubricants, process fluids, etc.—AUTO-KLEAN 


Filter fuels, lubricants, process fivids, etc. —MICRO-KLEAN 


Clean raw water, recirculating water, etc.—FLO-KLEAN 
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LEAD - ACID 
AND OTHER CHEMICAL PUMPS 


Buffalo” Chemical Pumps are 


CLOSE-COUPLED PUMPS 


A real space-saving design with 
no sacrifice in durability and efh- 
ciency. For clear water, but can 
be had in special alloys. Bulletin 
975-B. 


SUCTION PUMPS 


For top performance on clear 
water jobs, including air washers, 
these are of the finest materials 


available with lead lining like 
the pump shown, or rubber lined 
or of special alloys. Bulletin 982. 


PAPER STOCK 
PUMPS 
Diagonally -split-shell non -clog- 


| ging pumps. A design for every 
liquid, every consistency, all 
proven in paper and pulp mills. 
| Bulletin 953-F. 
| 
SUMP 
PUMPS 


Self-contained 
vertical units 
ready to install. 
Rugged, 
trouble-free, 
with ball- 
bearing thrust 
and enclosed 
shaft. 

Bulletin 963-F. 


TYPE “RR” PUMPS 


For handling clear water, any 
temperature, at high pressures. 
Widely used for boiler feed 
Rugged, efficient. Bulletin 980-B 


PUMPS 
MEAN MONEY SAVED 
THROUGH TROUBLE AVOIDED 


True economy in pumping is in the pump you 
can install — and practically forget! “Buffalo” 
has always built such pumps. First cost may 
be a few dollars more than the “low-bidder” 
pump, but careful, sound “Buffalo” design and 
construction has always paid for itself in (1) 
longer years on the job, (2) fewer and shorter 
shutdowns, and (3) high efficiency. 


As the pictures on this page show, you can 
pick a “Buffalo” Centrifugal Pump that’s tailor- 
made for just about any liquid job you have. 
WRITE FOR BULLETINS! 


BUFFALO PUMPS, INC. 
501 BROADWAY BUFFALO, N. Y. 
Canada Pumps, Lrd., Kitchener, Ont 
Branch Offices in all Principal Cities 


— And For FANS... 


. you'll find a full line of centrifugal, axial 
flow and propeller fans in the sizes and 
arrangements you want —a fan for every job! 
For best results on your next fan installation, 
look to “Buffalo”. . . First For Fans. For 
complete information, write: 


BUFFALO FORGE COMPANY 
501 BROADWAY 


BUFFALO, N. Y. 
Canadian Blower & Forge Co. Led., Kitchener, Ont. 


and construction. Bulletin 955-N. 


AUTOMATIC CONDENSATE 
PUMPS AND RECEIVERS 
Will handle condensate at 212° 
F. without being affected in any 
way. Self-priming and trouble- 

proof. Bulletin 960-G. 


NON-CLOGGING 
SEWAGE PUMPS 


Vertical and 
horizontal models 
for trouble-free 

operation in 
sludge circu- 
lation, agitation 
and removal, 

in lift stations 
and treatment 
plants. 

Bulletin 

964-D. 


Branch Offices in all Principal Cities 


SELF-PRIMING PUMPS 


Positive prime is maintained at 
all times. A popular feature 
available in all “Buffalo” Double 
Suction Pumps. Bulletin 970-A. 
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SPECIAL ALLOY PUMPS 


Single suction, full ball bearing 
pumps, suitable for construction in 
most machineable Bulletin 
982. 


alloys. 
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’ . Get The Full Story Now 
That s All the Cleaning an Your Allis-Chalmers Authorized Dealer or 


District Office can give you complete in- 
e formation on Allis-Chalmers Totally-En- 
Allis-Chalmers TEFC Motor Ever Needs 
can save you money. Call one of them to- 


day or write Allis-Chalmers, Milwaukee 
AINTENANCE COSTS ARE LOW for users of Allis-Chalmers Totally-En- 1, Wisconsin, Ask for Bulletin 51B7225. 


closed, Fan-Cooled Motors. They are easy to clean because even the -------; 
stickiest dirt can be wiped or blown off without dismantling the motor or even ' 
stopping it. They seldom require cleaning because cooling air flows over the Sold... Applied .. Servieed . 
outside of the motor. There are no external concealed air passages to clog up by Allis-Cholmers Authorized Dealers, 


Certified Service Shops and Soles Offi 
and cause over-heating. You get better operational continuity, lower maintenance. pee ihe enue. we 


Bearings Save Maintenance, Too — Manvel, 
Double-shielded ball bearings require no regular maintenance under most r tion storters; push but- 


normal operating conditions. Yet if difficult service makes re-lubrication de- .: nents for complete con- 


sirable, it can be done without dismantling the motor or bearings. Rigid cast en sage’ 
iron frame and stiff end brackets maintain bearing alignment . . . assure maxi- TEXROPE — Bolts ta 


oll sizes ond sections, 
mum bearing life stenderd ond Vori- 


A-3639 Pitch sheaves, speed 


chongers. 


Texrope ond Vori-Pitch ore Allis-Cholmers Trodemorks. : 
PUMPS — Integral 
motor ond coupled 
types from % in. 
j to 72 in. dischorge 
ond up. 


Cuemicat Encineertnc—March 1952 


89 


‘ kre) 
eter 
Bes 
_ 
are 
we 
ek ! 

— 

| 
4 
4 
= 
a 
‘ 


CATCH A 
CATION 


CATIONS COST YOU MONEY 
Chemists know that Cations cause the kind of trouble that always costs money. This is why 
they like to know how to catch Cations and prevent them from spoiling processes, products 
and formulas. Versene and the new chemistry of chelation now makes this both possible 
and practical by keeping cations in soluble complex form. 


* 

VERSENE CONTROLS CATIONS 
You should investigate all eight members of the Versene family if you are having trouble 
doing any of these things: purifying organic substances, stabilizing vitamins, drugs and phar- 
maceuticals, improving appearance of foodstuffs, stabilizing metallic solutions, separating metals 
from each other, inactivating ferric iron, calcium and other alkaline earth ions, removing radio- 
active substances from exposed surfaces, dissolving hard water and other metallic salts after they 
have been precipitated, permanently softening water, preventing rancidity, increasing shelf-life, 
saponifying fats, hydrolyzing proteins, controlling metal-catalyzed reactions, accurately testing 
total water hardness in less than 2 minutes or complexing iron in any aqueous solution. 


GUARANTEED COMPLEXING POWER 
The Versenes are made only by the Bersworth Chemical Company under processes origi- 
nated, developed and patented by F. C. Bersworth. Quality standards of manufacture are 
so high that uniform complexing power is guaranteed for either sample or carload quan- 
tities. Ask for Technical Bulletin #2. Write Dept. B for samples. Chemical Counsel 
available. 


VERSENE* WATER TEST KIT. Tells Toto! Hordness in 2 minutes. Accurcte to | grain per 
go! Versenote method. Complete with instructions $5.00 Postpaid. 


BERSWORTH CHEMICAL COMPANY 
ao? FRAMINGHAM, MASSACHUSETTS 


2 
Werehouse Stocks 
Providence, 8. 1. — George Monn Chicago — Kraft Chemical Co. 
Son Francisco — Los Angeles — Griffin Chemica! Co. Cheriotte, N. C.— C. S. Tanner Co. 
Brooklyn, New York — Siege! Chemical Co. Dalles — Houston — New Orleans — St. Lovis — Tule — 
Selt Loke City — Wasatch Chemical Co. Obichome City — Wichita — Borodo & Page, inc. 


Trade Mark 
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This New Bulletin Will Show 

You How KEY-KAST ALLOY 

Can Add Longer Life to 
Your Alloy Piping System— 

at Lower Cost. Send 

for Your Copy Today! 


KEY-KAST ALLOY WELDING FITTINGS OFFER 
ALL THESE ADVANTAGES TO YOUR PIPING SYSTEM: 


Greater wall thickness throughout—for increased structural strength. 
Extra thickness in critical creas—for greater allowance agoinst corrosion and erosion. 
Lower unit cost. 


Meets A.S.M.E., A.S.T.M., and A.S.A. codes. 


Bosses provided on all fittings for tapped openings. 


. ; 


Controlled quality... through rigid metallurgical control— 


AVAILABLE IN ALL SHAPES . . . SIZES... SCHEDULES . . 
IN LOW AND INTERMEDIATE ALLOYS AND VARIOUS STAINLESS STEELS ec. coupon today! 


KEY COMPANY 
P. O. Box 494-b East St. Louis, Illinois 


Please send me your new Key-Kast Alloy Welding Fitting 
Bulletin. 


P.O. BOX 494-b 
EAST ST. LOUIS, ILLINOIS 


DISTRICT OFFICES: NEW YORK + CLEVELAND 
CHICAGO + TULSA + HOUSTON «+ LOS ANGELES 
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TEL-O-SET RECORDER 


Features withdrawal of chassis 
for full 8-hour chart visibility 
m without interrupting operations, 
bumpless shifting from auto- 
matic to manual operation, all 
! adjustments from front of panel, 
built-in adjustable restrictions 
for pulsating flow . . . requires 
panel space just 5'\" high by 
5° wide. Write for Specification 
Sheet No. 769. 


Set Pout 


tet ty 


TCL-O-SET 
RECORDER 


SUPPLY 


TYPICAL ENGINEERED TEL-O-SET CONTROL SYSTEM — Pictured in this diagram are the 
elements of the Te/-O-Set Family, designed and built as an integrated leop. Here the sys- 
tem is applied to the contro! of flow with the Differential Converter used as trensmifter. 


TEL-O-SET CONTROLLER 


Available in adjustable and fixed 
proportional band models, and 
with three control forms. . . for 
flow, temperature, pressure, 
level and other process vari- 
ables. Universal bracket per- 
mits optimum flexibility in 
mounting . . . coded, inter- 
changeable sections and split 
manifold contribute to simpli- 
fied maintenance. Write for 
Specification Sheet No. 768. 


TEL-O-SET INDICATOR 


Can be used with any pneumatic 
transmitter, having a 3-15 psi 
controlled air output, regardless 
of the primary element being 
used. Provides indication of 
process variable, set-point of 
controller or controlled air pres- 


sure to valve when on automatic 


control . . . is easily shifted ta 
manual operation. Panel cut-out 
size same as recorder. Write fos 


Specification Sheet No. 770, 


‘ 
__ ____— i 
- 
| 
>, 
PRa, 
— 
CONTROLLER 
SUPPLY 
CONTROLLED 
an TO 
VALVE 
DIFFERENTIAL 
CONVERTER 
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: 
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‘Ta pace-setting pneumatic control 
system is ready for application to a host 
of processes demanding a new high in 
speed, precision and accuracy . . . for 
almost any process variable. Developed 
as part of a family relationship, each 
unit complements the others in produc- 
ing a system of superior performance. 


Used with any one of a group of Honey- 
well measuring elements . . . for flow, 
temperature, pressure, liquid level, etc. 
... the Tel-O-Set system is destined to 


HONEY WELL 


TEL-O-SET 


FAMILY 


THE 


make important contributions to the 
improvement of process control through- 
out industry. 


For more detailed information, send for 
the literature mentioned in the descrip- 
tions at left . . . or call in our local engi- 
neering representative for a discussion 
of your process control problems. 


MINNEAPOLIS- HONEYWELL REGULATOR 
Co., Industrial Division, 4478 Wayne 
Ave., Philadelphia 44, Pa. 


Honeyweil 
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SURE 
BATCHING 
CONTROL 


When movement of measured 
quantities of liquids is to be precisely controlled, —_ 
QLC.f, CYLINDRICAL Lubricated Plug Valves save time. 

Valve open, the flow moves faster through a valve 

passage having at least as much area as the pipe itself. 

Then...a fast quarter-turn—seconds if need be—and 

the valve is tight-closed! Why any other valve 

for precise fast control! 


Representatives in p Ask for Catalog4-Cm American Car and foundry Company, 
D Principal Cities IPE Valve Division, 150! East Ferry Ave., Detroit Il, Michigan 
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R E U B L| k Put your hot cargoes on Republic Hot Material Conveyor 


Belts! That's the sure way to end costly breakdowns and main- 
HOT MATERIAL 
conveyor belting 


tenance bills resulting from high temperature exposure. 

Republic Hot Material Conveyor Belts are made with 
special carcass fabrics imbedded in and covered with insulat- 
ing rubber, specially compounded for resistance to heat, cut- 
ting and abrasion. Chances are there's a special Republic Hot 
Material Conveyor Belt already built for your specific job re- 
quirements. If not, 52 years of product development experi- 
ence are at your service. 

Your local Republic Distributor can help you decide 
whether you need duck, asbestos or glass ply construction. 
Contact him today or write today for full facts. 


hot material handling without breakdowns!! 


At the Carbon Li 


This Republic Rubber-Glass Conveyer International Mi 1 Cor- 


ls & Ch 


Hillsville, Pennsylvania, pulverized lime- 
stone leaves a series of crushers, screens 
and heat dryers and drops stinging hot 
upon this Republic Rubber-Glass Belt. 
The work is continuous. But despite 
temperatures that exceed 300°F., up to 


80 tons of material are handled during 


Belt carries tons of smoldering sand for 
one of the world’s biggest foundries. 
Temperature of the sand runs as high as 
400°F. Mixed within the sand as it trav- 
els from shakeout racks to reclaiming 
stations are red-hot pieces of jagged 
metal. Despite the difficult work condi- 
tions, this Republic Rubber-Glass Con- 
veyor Belt is giving ten times more 


poration uses Republic Super Excelo 
Hot Material Belting to carry hot potas- 
sium salts through their Carlsbad, New 
Mexico, plant. The belt operates 20 
hours per day. The load runs an aver- 
age 325°F. temperature, yet the belt's 
performance record is considered to be 


ee a single hour without harm to the belt. service than the belt it replaced! “excellent.” 
| 
; INDUSTRIAL RUBBER PRODUCTS BY 

REPUBLIC RUBBER DIVISION 
cLoe Rubber & Tire Corporation 

YOUNGSTOWN, 
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them! 


Application of a new chemical is fre- 
quently as important as the chemical 
itself. We have a staff of skilled chem- 
ists whose job it is to help you. Let 


TRY KREELON CD...NEW, 


detergency, superior soil 


Wyandotte Kreeton CD combines the advantages 
of a synthetic detergent and a detergent-promoter! 
It is the only product of its kind on the market. 


Test these facts for yourself —see how 
new Kreeton* CD benefits you, at an 
me tual saring in the cost of your finished 


product 


Improves your product 
Keeton CD combines the advantages 
of a quality detergent with a detergent- 
promoter, sodium CMC, in one homo- 
geneous, rapidly dissolving product. Sub- 
stituted for the alkylarylsulfonate deter- 
gent you're now using, in a properly 
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compounded household cleaner, it will 

give 20°%-70°% improvement in soil re- 

moval and whiteness retention. It pro- 

motes smooth, gentle, long-lasting suds 
. reduces skin irritation. 


Advantages in compounding 
Because Kreeton CD acts both as a 
detergent and promoter, it saves you 
storage space and handling time. It 
dissolves rapidly, for further time savings. 
It's dustless— minimizes housekeeping. 


for promoted 
suspension! 


Whether you make general household 
cleaners, laundry compounds, scouring 
powders, building-maintenance or other 
cleaners—let us show you how Kreeion 
CD can give you a superior cleaning 
compound easier, faster, cheaper. Write 
for complete data. Wyandotte Chemicals 
Corporation, Wyandotte, Michigan. 
Offices in Principal Cities. 
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OBNOXIOUS 


VAPOR SCRUBBER 
Connections 


Suction & Water A 8 Cc D | 


Discharge Inlet 
4 1 18” 646", 3%” | 
2 31%4"| 12%" | 11" | 
8 2 41%” 1146"! | 5%” | 
10 2 46%" 12%" | 12" | 6%" | 
12 2__| 54%"! 13%" | 84” 


@ A small part of the Haveg Story 
... Vapor condensers may not be 
your problem of the moment, but 
Haveg should be your corrosion 
resistant material for the future. 
Write today for factual, 64-page 
Bulletin F-6 showing chemical resis- 
tance of Haveg, physical properties, 
design principles, machining, alter- 
ations and repair. This technical 
treatise is of lasting value if you 
must fight corrosion in your work. 
Write now! Or call your Haveg 
district sales engineer. 
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@ Haveg corrosion equipment is molded from a special plastic material into 
thousands of shapes and sizes. Large tanks and towers, pipes and valves, 
pump parts, all can and have been made from Haveg by the Haveg Corpora- 
tion in its Marshallton, Delaware plant using an economical molding method. 
If you are building for the future you need to know all about this unique 
corrosion equipment. Since it is not a lining or coating and because it is a 
solid, molded non-metallic material Haveg through and through possesses 


uniform resistance to corrosion. 


@ One example of the versatil- 
ity of Haveg is its increasing use 
for high velocity jet apparatus 
when used in accordance with 
established chemical recommen- 
dations. The thermal properties 
of Haveg are such that it is unaf- 
fected by rapid temperature 
changes and will withstand oper- 
ating temperatures up to 265°F 
(130°C) without damage. 
Operating at low draft and 
actuated by water pressure, fume 
scrubbers or obnoxious vapor 
condensers made of Haveg have 
proven highly efficient. The 
throats or diffusers can be made 
of Haveg in any size and are 
resistant to wear resulting from 
high velocity liquids, resistant to 


CUT COST...RESIST CORROSION 
with HAVEG VAPOR CONDENSERS 


the corrosive effects of many 
gases. Since Haveg can be 
machined, drilled, threaded, even 
repaired in the field, all assembly 
and maintenance is simplified. 
Also, because Haveg corrosive 
resistant equipment is molded, 
a wide range of sizes with indi- 
vidual modifications of the inner 
dimensions can be produced. 
Perhaps Haveg vapor conden- 
sers can replace for all time some 
other method you may be using 
to less advantage for the purging 
and absorbing of obnoxious 
gases. Jets, scrubbers, eductors, 
inter-condensers, all made of 
Haveg, may help you further cut 
costs, resist Corrosion. 


Twe Stege S. K. Vecuum 
Pump with Intercondenser 


HAVEG CORPORATION 
NEWARK 8, DELAWARE 
FACTORY MARSHALLTON, DELAWARE TEL. WILMINGTON 3-8884 


CLEVELAND 14 =CHICAGO 11. 


550 Leader Bidg- 1201 Palmolive 19951 James 
Broadway 


Cherry 1-7297 Delaware 7-6 


CHATTA 
825 Chestnut St. 
77478 
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Taylor TRANSAIRE® Transmitters virtually clim- 
inate came lag in measuring smallest changes 
in variables. Temperature model (left) has 
Jerivative action, Speep-Act*, in measuring 
circuit, which assures dynamic accuracy under 
changing conditions. Pressure model ( 
detects changes of .1% of range span, a 
curate to 9‘, of range span rather than pres 
sure level. Available in 20 and 40 Ib. pressure 
spans to 400 Ibs. limit, 50 and 100 Ib. pressure 
spans to 1,000 Ibs. limit. Temperature and 
barometric compensation, 


Taylor Differential Pressure Manometers give accurate, de- 
pendable measurement of flow, liquid level and specific 
gravity. Mercury model (/ef#) is accurtae to 44 of 1% 
of the range, has interchangeable tubes for continuous 
ranges from 10 to $00 inches of water. Aneroid (mercury 
less) models (right) of 300 and 1500 psi working pres 
sures. Range limits: 0 to 20” to 0 to $00” water. Also 
available in all-316 stainless steel for corrosive mediums 


4% Accuracy of TRANSET® Recorder The TRANSET Indicator 
left) takes fullest advantage of has all the features of the 
Transaire Transmitter precision Transet Recorder, but gives 
Recorder has automatic-manual no chart record. Easy reading 
unit, remote set-point adjust 316” dial, mounts in same 
ment, valve position indicator size panel opening as TrRanset 
Takes 48,4” x 5” panel space Recorder. 

30 day linear chart, 3 hours 

visible 


TRANSET Receiving Flow 
Integrator also 
takes just 4%,” x §” panel 
space. It totals the flow 
of liquids and gases, is 
available in square root 
or linear forms. Like the 
other Transet Receivers, 
its small size makes it 
ideal for graphic panels. 


Taylor 84JF Recording Re- 
ceiver (right) is an alter- 
nate part of the Tran 
ser System designed for 
those who want match- 
ing Cases on convention 
al panel boards. Has all! 
the features of the small 
Transet Recorder, but 
utilizes standard 12” cir- 
cular charts. 
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The TRI-ACT* Controller (right) is a force-balance pneumatic 
controller with a new circuit embodying three control 
responses: proportional, Prr-Act* (rate action and auto- 
matic reset. Gives a precision of control never before 
believed possible, with faster, more stable recovery on 
load changes, no overpeaking on start-up. Can be locally 
or pane! mounted. 


BI-ACT® is TRI-ACT's little brother. The Bi-Acr Controller 

left) 1s a lower cost instrument with two control re- 
sponses, proportional and automatic reset, both adjusted 
with one stability knob. It’s the ideal instrument for 
dependable, accurate performance on those applications 
where the quality of control obtainable with derivative 
response is not essential. 


with Taylor’s TRANSET* System 
regulating any process variable 


*Trade-Mark 


HE ANSWER to almost any industrial control prob- 

lem is on these pages. Taylor's New TRANSET 
Control System can control practically any process 
variable, with a precision never before possible. 


A wide variety of units available within each of the 
system’s three steps, measuring, controlling and re- 
ceiving, makes TRANSET Control adaptable to fit 
your control requirement perfectly. Each unit incor- 
porates brand-new features and techniques, and the 
units in each step are designed to take fullest advantage 
of the superior performance of units in the other steps. 
It's an unbeatable team that can cut costs and improve 
product quality in any process industry. 


For full information on how you can profit from Taylor 
TRANSET Control, ask your Taylor Field Engineer, or 
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write for Bulletin 98097. Taylor Instrument Companies, 
Rochester, N. Y., or Toronto, Canada. 


Instruments for indicating, recording and 
controlling temperature, pressure, flow, liquid 


level, speed, density, load and humidity. 


‘Taylor Instruments 


MEAN 


ACCURACY FIRST 


IN HOME AND INDUSTRY 
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HOSPHORIC ACID is another way of 
P Sretting “trouble” for the man concerned 

with corrosion and its control. Much 
phosphoric acid is used—much corrosion 
results. One of the best methods of stopping 
this corrosion is with the versatile TYGON 
family of plastic compounds. 


Basically, the TYGON family consists of a 
series of selected polyvinyl resins skillfully 
modified with other materials to give the 
best possible balance of chemical resistance 
and general physical properties. The resultant 
compounds take the form of calendered or 
press-polished sheets, molded goods, extru- 
sions, er protective coatings. Each compound 
—each form of TYGON has certain char- 
acteristics which recommend its use for 
certain applications. 


As sheeting, TYGON is generally used as 
linings and coverings for tanks, tank covers, 
absorption towers, vats, bins, hoppers, 
troughs, blowers, impellers, fume hoods and 
fume ducts. In this form, TYGON is resistant 
to phosphoric acid in any concentration and 
at temperatures as high as 165-170°F. Where 
only fumes of the acid are encountered, the 
temperature limit can be raised to 200°F. 
Prolonged contact with mixtures of phos- 
phoric and other acids, or organic compounds, 
is not advised without the previous counsel 
of U. S. Stoneware engineers. 


TYGON sheets are also die-cut into gaskets, 
washers and diaphragms for use in pumps, 
valves, filters, reactors, piping and all types 
of process equipment. In such uses, chemical 
resistance is the same as with the linings. 
Temperature limits, however, may be some- 
what higher, depending upon the size, design 
and specific use of the die-cut piece. 


As molded goods, TYGON also finds use as 
gaskets and as grommets, washers, bumpers, 
handles, stoppers, closutes, and miscellaneous 
parts and fittings. Here again, resistance to 
all concentrations of phosphoric acid is excel- 
lent and temperature limits may range up to 
200°F or higher depending on the size, 
shape and use of the molded item. Combina- 
tions of phosphoric acid and other chemicals 
are best handled only after qualified advice. 


types of operating conditions. These 


be pleased to be of assistance. So write, now! 


THE UNITED STATES STONEWARE CO., Akron 9, Ohio 


MANUFACTURERS, ERECTORS OF CORROSION-RESISTANT EQUIPMENT 


In extruded form, TYGON is used primarily 
as tubing and piping with sizable quantities 
of solid cord and channel going into gasket- 
ing applications. Extruded TYGON also 
resists phosphoric acid in any concentration 
and at temperatures as high as 200°F. Mix- 
tures of phosphoric and other acids, or 
organic compounds, is not recommended 
without engineering counsel. Where constant 
pressures of more than 40 psi are involved, 
particularly at elevated temperatures, braided 
jacket reinforcement is available and advised. 


Typical uses of TYGON Tubing include all 
laboratory applications and many plant 
piping jobs. The clarity, flexibility, abrasion- 
resistance, smooth surface, and lightweight of 
the larger sizes (up to 2” ID) prove advan- 
tageous in such uses as transfer lines; as ports 
on pumps, filters and compressors; as syphon 
hoses; as line desurgers, and, as flexible 
connections. 


For protective coating work, TYGON is 
available as a solvent type paint and as a 
plastisol (TYGOFLEX). Both forms. are 
resistant to the fumes and spillage of phos- 
phoric acid in any concentration and at 
temperatures up to 200 F for the paint and 
250°F for the plastisol. Neither form should 
be exposed to mixtures of phosphoric acid 
and other chemicals without previous advice. 


As a paint, TYGON is used to protect ail 
types of equipment, structural steel, walls, 
and ceilings. Special consideration should be 
given to the limits of a thin film; but, in 
general, excellent service can be obtained by 
using a primer plus two top coats for mild 
environments and a primer with no less than 
five top coats for severe exposures. 


As a plastisol, TYGON finds use as a heavy 
duty coating and in the casting or “slush” 
molding of flexible parts and fittings. 


Properly applied, TYGON is inexpensive 
insurance against the corrosive attack of 
phosphoric acid and many other acids, alka- 
lies, oils, greases, and waters. For maximum 
results with TYGON the counsel of the 
corrosion experts of U. S. Stoneware is 
strongly advised. 


In addition to T¥YGON in its various forms, we also manufacture a number of other 
materials capable of handling phosphoric acid in any concentration and under all 
roducts include chemical stoneware and 


’ porcelain, acid proof brick and cements, homogenous lead linings, and other organic 
linings and coatings. 


Why don't you submit your corrosion problem today? There's no obligation and we'll 
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Making benzoic by new method 


Benzoic acid will be made by an entirely new 
synthesis from basic raw materials in facilities now 
being expanded by Monsanto at its St. Louis, Mo., 
plant. The unit will double Monsanto's production 
of benzoic. 


New lithiam precess afoot 


Foote Mineral Co. is now producing lithium 
compounds by a new process in its Exton, Pa., pilot 
plant, hopes to have a commercial plant substantially 
completed at Kings Mountain, N. C., in about a year. 
At capacity, the present ore treating plant at Kings 
Mountain, which Foote took over from Solvay, could 
turn out about 200 tons of alpha-spodumene, which 
will be the raw material for Foote’s new process. 

The new process uses no sulphuric acid, so there’s 
no formation of intermediate lithium sulphate. 
Instead, products such as lithium carbonate, chloride, 
bromide and hydroxide are produced directly. And 
it should be easy to get the metal. 

Foote is banking on its lithium hypochlorite 
bleach as a big outlet. It’s competitive with perborate 
bleaches. Another growing market is in lithium 
greases. Ceramics and the welding industry also 
consume lithium compounds. And it cannot be for- 
gotten that lithium metal is a source of tritium. 


Another acrylic fiber enters field 


American Cyanamid has at last taken the wraps 
off its new acrylic fiber X-51. Ease of dyeing and 
greater bulking power are outstanding advantages of 
the fiber, now in pilot-plant production at Stamford, 
Conn. Ease of dyeing is attributed to the process by 
which the copolymer is made. Acetate, acid (cuprous 
ion), basic, soluble vat and vat dyes can be used. As 
for bulking power, 3.0-denicr X-51 is equivalent to 5.5- 
denier viscose staple. 


From Carbide, more acrylic fiber 


A 300 percent increase in output of its dynel 
acrylic fiber is planned by Union Carbide & Carbon 
Corp. A $30 million plant will be built at Spray, 
N. C., increasing capacity for the acrylic fiber from 6 
million pounds to 26 million pounds a year. If Car- 
bide gets a certificate of necessity from NPA, the 
new plant will be in production by 1954. 

Units for production of raw materials to feed the 
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new plant will be built at Institute, W. Va., and 
South Charleston, W. Va. ‘This added dynel capacity 
will bring total acrylic staple output to more than 90 
million pounds within two years. 


Tougher target for hydroflueric preduaction 


Production of hydrofluoric acid will be boosted to 
130 million pounds a year by the beginning of 1955 
as a result of the new expansion goal set by DPA. 

The added capacity represents an increase of 36 
million pounds over the capacity of 94 million pounds 
in January 1951. However, all but 9.7 million pounds 
of the increase is presently under construction or 
planned. 

Big defense uses for hydrofluoric acid are in the 
manufacture of high-octane gasoline, pickling of stain- 
less steel, refining of rare metals and production of 
Freons for use in refrigeration, air conditioning, plasties 
production and as propellants for aerosol bombs. 
Another important use that will grow is in the manu- 
facture of the new fluorochemicals. 


New way te make para-cresol 


NOVEL PROCESS—More can now be revealed 
about how Hercules will make para-cresol and cymene 
alcohols in its new $8 million plant. When completed 
in 1953, the plant, to be built in New Jersey's Dela- 
ware River industrial area, will also produce phenol 
from cumene. 

CYMENE OXIDATION—Para-cresol will be made 
by oxidizing para-cymene. The para-cymene will be 
made by dehydrogenating monocyclic terpenes. 

Hercules, a primary producer of monocyclic ter- 
penes and turpentine, which can be converted to 
monocyclic terpenes, is in a nice position to make 
pure para-cresol by the new oxidation process. Dehy- 
drogenation of the monocyclic terpenes gives exclu- 
sively the para-cymene isomer. And this, in turn, 
gives pure para-cresol. 

Present processes for making para-cresol give a 
mixture with the meta isomer. Purifying this mixture 
to get high-purity para-cresol is expensive. Use of the 
terpene raw material eliminates this high-cost operation 
and will make pure para-cresol more available. 

MAKING CYMENE ALCOHOLS—Cymene alcohols 
will be made by hydrogenating mixed cymene hydro- 
peroxides. These hydroperoxides will come from the 
(Continued ) 
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oxidation of synthetic cymenes. Mixed cymenes will 
be produced from toluene by alkylation. Similarly, in 
the process for making phenol, cumene will be made 
from benzene by alkylation. 

HOW Ir BEGCAN—Hercules first got interested in 
the oxidation of hydrocarbons in the '30s when it sought 
to convert excess terpene hydrocarbons to oxygen- 
containing terpenes. Next it began to explore the 
little known organic hydroperoxides. 

Soon Hercules discovered that the hydroperoxides 
of terpenes and of alkaryl hydrocarbons, as well as the 
alcohols derived from them, can be used as flotation 
agents. ‘The corresponding alcohols are produced in 
high vield by catalytic hydrogenation or other reduction 
of the hydroperoxides. Hercules began limited pro- 
duction of these materials in a pilot plant at Bruns- 
wick, Ga., in 1947, 

IMPETUS FROM SYNTHETIC RUBBER—Hydro- 
peroxides were soon put to work catalyzing the poly- 
merization of olefins. In 1945 Hercules introduced 
cumene hydroperoxide as a catalyst in emulsion poly- 
merization systems. Shortly thereafter, its commercial 
use in synthetic rubber production began. In 1947 the 
tubber industry started to use cumene hydroperoxide 
in redox polymerization recipes for the cold rubber 
process. Other more active hydroperoxides, such as 
diisopropyl benzene hydroperoxide and pata-menthane 
hydroperoxide, have likewise been put to work by the 
rubber industry. 


What Allied will pat its money on 
Allied Chemical & Dye Corp. will spend $75 mil- 


lion for expansion this year. This comes on top of 
an outlay of $226 million since 1945, $45 million of 
it in 1951 alone 

Allied now has 31 projects afoot, has been certi- 
fied for $80 million in fast tax writeoffs (60 percent of 
a $130 million total expansion). 

Customarily as cryptic as a wooden Indian in the 
past, Allied has now opened up enough to disclose 
that: (1) it will use its own process to make phenol 
from cumene; (2) it has done plenty of work on coal 
hydrogenation, enough to make it hesitate to go further 
right now; and (3) it is currently bearing down on 
plastics and synthetic fibers, especially polyamides, acryl- 
ics and polvesters. 


Membrane sheets selectively permeable 

A new process, using electric energy together with 
new synthetic membranes that are selectively permeable 
to ions, can be used to desalt sea water or brackish 
water, to purify chemical products and to recover 
valuable minerals and chemicals from process streams. 
The membranes, developed by Tonics, Inc., of Cam- 
bridge, Mass., are expected to find use in electrodialysis 
and dialysis. 
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Sea water can be desalted, using the new mem- 
branes, for as little as 10 to 20 c. per 1,000 gal. Power 
cost could be cut to as little as 6 c. per 1,000 gal., 
about one-third that required by the best present proc- 
ess. On brackish water, containing salt concentrations 
from one-tenth to one-fifteenth those of sea water, 
electrical energy consumed in purification would cost 
as little as 1 c. per 1,000 gal. 

A stream of sea water fed to a unit using the mem- 
branes emerges after treatment, split into two streams 
—one a fresh water stream, two-thirds of the volume of 
the feed and containing practically none of the salt; 
the other a brine stream, one-third the volume of the 
feed and containing all of the salt. Before disposal, 
the brine can be further treated to produce salt, 
magnesium or other chemicals derived from sea water. 

The process is continuous, with the electricity 
transferring the salt from the feed water. There's 
nothing cyclic about it, nor any regeneration. No 
chemicals are required. Electricity replaces regen- 
eration. The membranes are long-lived because 
there’s no cyclic process. A water stream can be 
introduced to carry off the ionizable material when a 
non-clectrolyte carrier is used. 

Advantages of the new synthetic membranes are: 
(1) selective transfer of ions of one sign only; (2) 
high electrolytic conductance; (3) high hydraulic 
resistance; and (4) mechanical strength. Tonics, Inc., 
can turn out the membranes in continuous sheets of 
the requisite mechanical strength for industrial use. 

Basic structure of the membrane is a cross-linked 
maze of resinous polymer, not unlike a three-dimen- 
sional fish net. In the interstices of this structure 
there is water. An unbacked sheet of membrane may 
contain more than 50 percent water. 

At different places in the network there are 
active charged spots bound into the structure. In 
an anion membrane these spots carry a positive charge; 
in a cation membrane, they are negative. 

Each active spot is countered by an ion of the 
opposite sign that is more or less mobile and is dis 
solved in the water in the membrane. The more 
active spots per unit weight or volume, the higher 
the ion exchange capacity of the resin. Capacity of 
one typical unbacked membrane is 1.26 milliequivalents 
per cc. 

If a membrane is placed in a solution of a salt 
containing the same positive ion as the membrane, 
ions are interchanged between the solution and the 
membrane. But the negative charges in a cation mem- 
brane, for example, cannot move. Accordingly, at 
all times, there will be a number of positive ions held 
in the structure equal to the number of the bound 
negative charges. 

Some negative ions from the solution will also 
diffuse in, bringing with them an equal number of 
positive ions from the solution until Donnan equilib- 

(Continued on page 106) 
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Stepless 5 to 1 man- 
ual feed rate adjust- 
ment while in opera- 
tion. 


%Proportioneers% Micro-Feeder answers the 
special needs of pilot plant or laboratory opera- ibasneaien cp wd 
tions requiring continuous small quantity feeds creasing base rate. 
with “absolute” accuracy, independent of viscosity 
or system pressure variations. Here is a compact, 
accurate charging system or test unit which gives 
uniform, reproducible conditions and quick, accu- Micro-Feeder Applications 
rate prediction of the full scale end result. include... 

A precision ground plunger is forced into the : 
fluid-filled cylinder at a readily adjustable, pre- - Catalyst Testing 
determined rate. Since the fluid is forced out of the . Additive Injection 
cylinder by the . Carburetion of Fuels 
driven plunger, there can be no fluid loss due to , Explosive Mixture Analysis 
valve action or changes in plunger speed. The 2 : 
cylinder may be jacketed or insulated to maintain - Calibrating Instruments 
uniform conditions. The standard MicroFeeder is . Porosity Determination 
available in models for feeding from 1.0 cc to 800 cc 
per hour and for maximum discharge pressures up ee es 
to 2000 psig. Special Micro-Feeders can be fur- 8. injection of Vitamin Concentrates 
nished for other conditions. Ask for recommenda- 9. Toxicity Measurements 
tions and Bulletin SM-3005-2. 


. Laboratory Titration 


Write to %PROPORTIONEERS, INC.%, 369 Harris Ave., Providence 1, R. I. 


“i Technical service representotives in principal cities of the United States, Canada, Mexico and other foreign countries. 
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@ YR Turbines are built on a production 
basis, but engineered to allow an ex- 
tremely wide range of modifications to 
meet specific conditions. Here are some 
of them: 


@ Five frame sizes — 


@ Eight different turbine types — 


@ Your choice of several governors each 
independent of the standard overspeed 
governor — 


Six elective control devices, including: 
. Two hand valves controlling nozzling 

. Hand-operated speed changer 

Remote control speed changer, air or electric 
High exhaust pressure trip 

Remote control electrical trip 


. Hand throttled emergency trip valve. 


Gland seal piping for condensing op- 
eration, or operation with gas — 


Exhaust connection on either side. 


This turbine makes friends everywhere, in allindus- 
tnes, for its teilor-made edeptability, its simplidty, 
its extremely reliable performance, its surprisingly 
low maintenance —all qualities of highest valve. 
Capacities te 2000 hp. Speeds, 800-7000 rpm. 


STEAM TURBINE DEPT. © JEANNE 


Plants et: JEAMNMETTE, PA. RID 


OFFICES 
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‘Fabri-steel motors 


@ Fabri-steel motors have established an 
entirely new set of standards in their easy 
cad applicability to individual conditions, 
some of them most difficult. For instance, 
the standard Elliott squirrel-cage induc- 
5% tion motor, without change in electrical 
f design, can be supplied with the following 
enclosures: 


. Outdoor splashproof 
. Vertical outdoor splashproof 
. Indoor splashproof 


1 
2 
3 
4. Frame modified for top discharge 
5. Enclosed self-(base) ventilated 

6 


. Totally enclosed, fan-cooled with top- 
mounted air-to-air heat exchanger 


7. Totally enclosed, water-cooled with side- 
mounted air-to-water heat exchanger 


8. Round frame for mounting inside a duct 
system with a forced-draft fan impeller 
mounted on tapered shaft extension. 


Abeovn ts shown the Elliott splash-proof squirrel-cago im 
ductien moter, designed for sutdeer service, cad proven 
to the effects of rain, sleet, hell, fog, sand, 
dus! ond temperature extremes. Over 706,000 hp of these 
motors ore installed or on erder, providing new ecanemy in 
of housing eliminated, and naw convenience In locat 
vonted thinking in moter eng 


(CE RIDGWAY DIVISION » RIDGWAY, PA. 


M. 3. SPRINGFIELD, * REWAEK, 5. 
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THE CHEMENTATOR, continued 


rium is reached. When this happens there is always a 
smaller concentration of mobile negative ions in the 
membrane than in the solution, and a smaller con- 
centration, in the membrane, of mobile negative ions 
than positive ions. In dilute solutions there are 
practically no mobile negative ions in the membrane. 

Conductivity of the membrane is due to the high 
concentration of ions inside the membrane phase. 
These ions carry the current. 

The new synthetic membranes are selectively 
permeable, exhibiting preferential transfer for ions of 
a given sign. A cation membrane shows high selective 
permeability for cations, an anion membrane for 
anions. In addition to desalting brackish water, the 
new membranes can be used for such industrial tasks 
as purifying sugar, glycerine and organic products, and 
for recovering chemicals from waste process streams. 


Phillips gets more capital 


Another producer of petrochemicals has acquired 
funds for expansion. Phillips Chemical, wholly owned 
subsidiary of Phillips Petroleum, has secured from a 
group of banks a $50 million credit on a standby basis. 
Proceeds of this loan will be used to finance important 
chemical projects. 

Part of the funds will be used to build a plant 
at Houston for the production of ammonia, methanol 
and petrochemicals. This is the venture originally 
planned by the Alamo Chemical Co. Construction 
has already been started by Phillips Chemical. In 
uddition, the new capital will go to finance plant ex- 
pansion for production of sulphur, carbon black, pyri- 
dines and other chemicals. Phillips is a leader in 
petrochemicals. 


Glycerine: synthetic creeps up en natural 


Synthetic glycerine will account for 55 million 
pounds of the total estimated 1952 production of 225 
million pounds of glycerine. All of the synthetic will 
come from the Houston, ‘Tex., plant of Shell Chemical, 
sole U.S. producer. Shell recently expanded glycerine 
capacity there by 50 percent. Makers of fatty acids and 
fatty alcohols will produce from 30 to 35 million pounds 
of glycerine, and the rest will come from soap makers. 

Shell has streamlined its process, removing bottle- 
necks and adding new facilities. The synthetic glycerine 
is made by chlorinating propylene at upwards of 500 
deg. C., then converting the allyl chloride to crude 
glycerine, which is concentrated, desalted and purified. 

Right after Korea, natural glycerine was as much 
as 8 c. a Ib. higher than synthetic. Recently, natural 
glycerine has been cut to 38-40 c. a Ib., making it 
competitive with the synthetic offered on the open 
market. 

From a peak of 189 million pounds in 1947, produc 
tion of glycerine by soap makers has dipped to about 
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140 million pounds a year as the advent of synthetic 
detergents has braked the rate of increase of soap 
production. 

Making glycerine is currently a $100 million busi- 
ness. And the intramural competition between syn- 
thetic and natural glycerine is mild compared to that 
from other polyhydric alcohols. The total polyhydric 
alcohol business is currently at a billion pound a year 
level. 

In alkyd resins, glycerine is now being challenged 
by pentaerythritol. Production of alkyds may reach 
400 million pounds this year and 500 million by 1954. 
Much of Shell's output of synthetic glycerine goes into 
alkyds, as does a large volume of natural glycerine. 
But pentaerythritol capacity will climb this year to 60 
million pounds a year. It sells for about 34 c. a Ib., 
and 80 percent goes into alkyds. 

Another big competitor of glycerine is sorbitol 
It’s penetrating the resin market and its derivatives 
are being used in food emulsifiers. Sorbitol capacity is 
expanding to 70 million pounds a year. Other glycerine 
competitors: ethylene glycol and propylene glycol. 


Polyvinyl! alcohol price trimmed 

Because its new polyvinyl alcohol plant at Niagara 
Falls operates more efficiently, Du Pont has cut the 
price of its two fully hydrolyzed grades by about 10 
percent. The price has been pared on both grades from 
81 c. to 724 c. per Ib. for ton lots. Prices for smaller 
quantities are also reduced by 84 c. a Ib. 

The Niagara Falls plant, completed last year, uses 
an improved process to make the two fully hydro- 
lyzed grades. The partially hydrolyzed grades, which 
require different processing, remain unchanged in price. 


Germanium: transistors spark boom for it 


NEW INpustRY—A rival in size of the chemical 
industry is aborning. According to Dr. Robert M. 
Burns, chemical director of Bell Laboratories, it’s a 
new electronics industry based on use of germanium 
in tiny amplifiers, known as junction transistors, and 
in miniature power rectifiers. The new germanium 
units are expected to replace everything from vacuum- 
tube amplifiers to heavy-duty power rectifiers. They'll 
have a big future in control instrumentation for process 
industries. 

TRANSISTORS—A transistor is a small unit that 
consists of two kinds of germanium crystals, both 
essentially pure germanium containing minute quan- 
tities of other elements. The first kind is the positive 
crystal, deficient in electrons because it contains traces 
of such elements as boron, aluminum, gallium or 
indium. The second kind is the negative crystal, with 
an excess of electrons because of added nitrogen, phos- 
phorus, antimony or arsenic. The junction transistor, 
which will replace amplifying tubes, consists either of 
a layer of positive germanium between two layers of 

(Continued on page 108) 
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in manufacture of foam rubber 


ee As a laundry sour 


SODIUM 
SILICOFLUORIDE 


(98-99% Na2SiF.) 


READILY 
AVAILABLE 
from convenient shipping points 


Packed in 
100 Ib. multiwall bags 
100 Ib. fibre drums 
400 Ib. fibre drums 


for insecticides and 
mothproofing compounds 


in glass and ceramics— 
flux and opacifier 


GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 
40 RECTOR STREET, NEW YORK 6, N. Y. 
Offices: Albany © Atlanta © Baltimore ¢ Birmingham ¢ Boston © Bridgeport 
Buttalo Charlowe Chicago Cleveland Denver ¢ Detroit © Greenville (Muss. ) 
Houston © Jacksonville ¢ Kalamazoo © Los Angeles © Minneapolis © New York 
Philadelphia © Pittsburgh ¢ Providence © San Francisco © Seattle © St. Louis 
Yakima (Wash. ) 
In Wisconsin: General Chemical Company, Inc., Milwaukee 
In Canada: The Nichols Chemical Compony, Limited 

Montreal * Toronto * Vancouver 
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THE CHEMENTATOR, continued 


negative, or the reverse. The center layer is the con- 
trol layer, similar to the grid in a vacuum tube. A 
typical junction transistor is about 3/16 in. in diameter 
and contains about 0.0002 Ib. of germanium. 

germanium rectificrs were 
low-power devices. Then improved rectifiers, nega- 
tive-positive units similar to the transistor, brought 
the power output to about 0.2 amp. at 200 v. Now even 
more powerful rectifiers have been made. In theory, 
1 sq. cm. of single-crystal germanium will rectify 1,000 
amp., and, in practice, 300 amp. has actually been recti- 
fied. ‘This puts the germanium rectifier in the heavy- 
duty class, a possible competitor of the thyvratron and 
ignitron. 

ADVANTAGES—Transistors are tiny, long-lived, 
compact and resistant to shock. They need no warm- 
up, and their power requirements are low. A one-stage 
amplifier circuit using the transistor requires only about 
one-thousandth to one-millionth of the power used by 
an equivalent vacuum-tube circuit. 

BirTuPrtace—The transistor was born in Bell 
Laboratories. Now Bell's subsidiary, Western Elec- 
tric, and also Sylvania, General Electric, RCA and 
others are busy producing transistors or improving them. 

NEW TECHNIQUE—A new metallurgical tech 
nique made the transistor possible. It’s the production 
of a crystal at a time by withdrawing it from a nearly 
freezing bath of molten germanium. The result is a 
quality control otherwise economically unattainable. 
Controlled addition of the trace elements to the 
germanium is vital. 

GERMANIUM BOOM—IIow much germanium 
will this new clectronics industry require? At least 
five times more in 1956 than last year. Manufacture of 
100 million amplifying transistors in 1956 might take 
20,000 Ib. of germanium. But the biggest use will be 
in rectifiers, which will probably take twice as much 
germanium a year as transistors. All told, the transistor 
industry may require 20,000 to 40,000 Ib. in 1956. 

WHAT Ir costs—Price of germanium is cur- 
rently $180 per Ib. Little of it is marketed as pure 
germanium; manufacturers of electronic devices prefer 
to make their own from the oxide. | Price makes little 
difference to them. Fven at $180 a Ib., the germanium 
in a transistor is worth less than a nickel. 

How ms propucep—In the forefront of 
germanium production, thanks to the pioncering efforts 
of Dr. John Musgrave, is Eagle-Picher Lead Co. at 
Joplin, Mo. Most germanium produced in the U.S. 
comes from the smelting of germanium-rich zinc ores in 
the Tri-State area of Missouri, Kansas and Oklahoma. 
The zinc sulphide in these ores contains 0.01 to 0.10 
percent germanium. Estimated zinc ore reserves in 
only 5 percent of the Tri-State area probably contain 
from 240 to 2,400 tons of germanium. 

Eagle-Picher, biggest producer, gets germanium, 
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cadmium and gallium out of the zinc concentrates by 
a salt roast in the Dwight-Lloyd sintering process. 
Germanium chloride volatizes readily and is collected 
for further processing. 


Electrical workers short-circuited 


AFL Electrical Workers failed to carve out a unit 
of electrical and instrument workers at the Lake 
Charles, La., plant of Columbia-Southern Chemical 
Corp. The National Labor Relations Board refused 
to grant the union an election because of the highly 
integrated and interdependent operations of the plant. 

Other reasons: NLRB found that there is no 
clear-cut craft because other workers with diverse skills 
often perform the same jobs; bargaining with the AFL 
International Association of Machinists, moreover, had 
in the past been plant-wide. . 


California’s rare earth benanza 


What may soon become the world’s richest source 
of rare earths, the bastnasite deposit near Mountain 
Pass in California’s San Bernardino County, is ready 
to be tapped. Molybdenum Corp. of America, which 
took over the find and recently completed test drilling 
(see Chementator, September 1950, p. 74), is all set 
to start production. 

Molybdenum’s concentrating plant has a capacity 
of 80 to 120 tons a day. It will begin processing at 
the rate of about 60 tons daily. Most of the technical 
problems for handling the ore have been worked out 
successfully. 

Bastnasite is the fluocarbonate of cerium and 
lanthanum. Its importance as a source of cerium and 
lanthanum is heightened by the fact that Brazil and 
India have largely cut off their shipments of monazite 
sands to the U.S. 

Rare earths are used in arc lamps, tracer bullets, 
luminescent shells, lighter flints and special chemicals. 
Vast new uses for the metals are appearing, however. 
Rare earths are valuable alloying agents for improving 
the high-temperature performance of steel and other 
metals for jet engines. And they have important roles 
in the atomic field. 

In steels, rare earths improve the quality of the 
final product, and they reduce the cost of heating, 
rolling and drawing. 

Molybdenum’s lease covers about 20 acres, with 
some bodies reportedly ranging up to 40 percent rare 
carth minerals. In addition, some 20 percent of the 
entire lode is barite, important to the petroleum indus- 
try for the manufacture of drilling mud. There is 
little overburden, and the deposit is expected to be 
worked by diesel shovel. 

Rare earth production marks the beginning oi a 
new California industry. The new find, because of its 
size and accessibility, is expected to open up a whole 
new field of uses for the rare earths. 

—End 
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Bright, attractive and sellable...tough, weather- 
proof and functional, in the foyer or at the front, 
paper delivers the goods. Properly, paper ranks 
with America’s most essential industries and 
similarly, production requires ever-greater quan- 
tities of chemicals. 

Closely associated with the paper and pulp 
industry for 60 years, Mathieson today supplies 
more basic chemicals than ever before. Today, 
Mathieson is the only manufacturer that can 
furnish all the following—caustic soda, soda 


POPCORN or PLASMA... 
It's delivered in PAPER 


ash, bicarbonate of soda, liquid chlorine, 


ammonia, sodium chlorite, sulphur, nitrate of 
soda, ammonium sulphate, sulphuric acid, 
hypochlorite products, diethylene glycol and 
triethylene glycol. 

Currently, with certain of these chemicals crit- 
ically short, a dependable source of supply is 
increasingly important. You may find it to your 
advantage to discuss your requirements with us 
now. Mathieson Chemical Corporation, Balti- 
more 3, Maryland. 


athieson 


SERVING INDUSTRY, AGRICULTURE 
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Does Your Present Heat Insulation 
Have All These 


LOW FACTOR—Billions of sub-micro- 
scopic air spaces which compose the structure 
of Kaylo Heat Insulation give it exceptional 
insulating value. 


TEMPERATURE RANGE UP TO 1200° F. 
—Kaylo Heat Insulation eliminates the need 
for combination coverings in nearly all operat- 
ing conditions. 


LONG SERVICE LIFE—Kaylo Heat Insula- 
tion remains dimensionally stable, strong and 
efficient over the years—although exposed to 
temperatures up to 1200°F. 


INSOLUBILITY IN WATER—Even when 
saturated, Kaylo Heat Insulation retains about 
85% of its strength. It returns to its original 
strength after drying. 


HIGH STRENGTH—Breakage of Kaylo Heat 
Insulation is almost negligible in shipping and 
installation—workmen can walk on insulated 
equipment without causing breakage. 


LIGHT WEIGHT—since Kaylo Heat Insula- 


tion weighs only 11 pounds per cubic foot, it is 
exceptionally easy to handle and apply. 


WIDE RANGE OF SIZES AND SHAPES 
—Kaylo Heat Insulation’s unmatched selec- 
tion of sizes and shapes reduces the number of 
pieces required per job. 


EASE OF CUTTING AND FITTING — or- 
dinary tools of the trade are used to install 
Kaylo Heat Insulation. The material is non- 
‘irritating to the skin and non-toxic. 


Kaylo Heat Insulation is a 
hydrous calcium silicate — 
a revolutionary heat-saving 
material— outstanding both 
in performance and ease 
of application. 


y 
3 
6 
? 
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KAYLO PIPE INSULATION is made to Simplified 
Dimensional Standords of thick ond di 
for snug nesting, when necessary. 


For complete details on all of the odvan- . 
teges of Kaylo Heat Insulation, write 
Dept. N-256, Owens-lilinois Glass Com- 


, «+» first in calcium silicate 


pioneered by OWENS (i) ILLINOIS Glass Company 


MAIN OFFICE: TOLEDO 1, OHIO—KAYLO SALES OFFICES: ATLANTA + BOSTON + BUFFALO + CHICAGO «+ CINCINNATI + CLEVELAND 
DETROIT + HOUSTON + MINNEAPOLIS + NEW YORK + OKLAHOMA CITY + PHILADELPHIA + PITTSBURGH + ST. LOUIS + WASHINGTON 
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AN INVITATION 


We'll tell you how your 


or roasting problems... material can be dried economically 


Often some agent must be added before 
a material can be dried, cooled or roasted. 
That's why an analytical laboratory suppie- 
ments Link-Belt’s full-scole and miniature 
drying facilities —to pilot-run the most 
economical process for your plant. 


LINK-BELT can analyze and test-run your material in the 
laboratory, work out processes that can be duplicated in your plant... 


Don’t gamble — you can be sure in advance what equipment, what 
processes are needed to dry, cool or roast your materials profitably. 
Take advantage of these facilities . . . send a sample —a pound or a 
ton of your product to the Link-Belt laboratory today. 
Capitalize on the know-how gained through more than 1000 product 
tests we've conducted in this laboratory. Tests and research that have 
resulted in the installation of 500 Link-Belt Dryers in the field . . . 
successfully processing 100 different materials. 
If you can’t send samples, we'll be glad to put a unit on loan right 
in your own plant. For complete information, call your nearest Link- 
Belt office or plant . . . today. DRYERS 
LINK-BELT COMPANY: Chicago 9, Indianapolis 6, Philadelphia COOLERS 


40, Atlanta, Houston 1, 
gisco 24, Los “Angeles ore ROASTERS 
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This series of advertisements is presented in the 
belief that there are chemical, metallurgical and 


other engineers who will find in some of the prop- 
erties of Super Refractories by CARBORUNDUM the 
key to new or more effective uses of heat—and of 
refractories. We would like to talk over specific jobs 


with anyone who sees such possibilities. 


Super Refractories by CARBORUNDUM 
possess a number of interesting properties 
not usually associated with refractory ma- 
terials—properties that can be used to 
obtain unusual results. 

Among these products are CARBOFRAX 
silicon carbide refractories. And one of 
their unusual characteristics is high heat 
conductivity. At elevated temperatures, 
this property closely approximates that of 
nickel-chromium alloy steels. 

This characteristic has led to interest- 
ing applications. For example, it is not 
obvious that high heat conductivity is an 
advantage in checker brick—but it is. 
CARBOFRAX brick, when used in checker 
work, absorb—and deliver—two to five 
times as much heat as fireclay brick in a 
given period of time. You can recover 
more heat with fewer brick (and therefore 


Here’s a refractory 


as rapidly as 


These are some of the characteristics of 
CARBOFRAX Super Refractories 


with smaller regenerators, less pressure 
loss.) Or you can get higher temperatures 
if you want them. Even one or two rows 
of CARBOFRAX brick will often make a lot 
of difference. 

Among other applications where high 
thermal conductivity is important: Tubes 
and tile in recuperators. Muffles or hearths 
in heat-treating furnaces. Water-wall 
boilers, where CARBOFRAX shapes protect 
the tubes while transmitting heat to them. 
Even arc shields on circuit breakers, where 
CARBOFRAX plates help quench the arc by 
conducting heat from it. 

In the box below you'll find other char- 
acteristics of this unusual material. Do any 
of these suggest applications to you? If so, 
we'd like to discuss them with you, either 
in person or by letter. Won't you write or 
call us at Perth Amboy, N. J.? 


* They readily withstand temperatures up to 2800°F and under cer- 


tain conditions up to 3200°F. 


* Their resistance to abrasion is excellent. (An ap lication : In slab- 
heating furnaces, CARBOFRAX skid rails have proved superior to alloy 


steel and water-cooled pipes.) 


* They are far stronger, in all temperature ranges, than practically all 


other refractories. 


* In most cases, they'll outlast ordinary refractories many times. 

* The coefficient of expansion is very low—.000005 per degree C be- 
tween 25° and 1400°C. Spalling is rarely experienced. 

* They remain extremely hard at most furnace temperatures, and 


therefore offer no footing for clinker or slag accumulations. 
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chrome-nickel steels 


CARBOFRAX refractories are available as brick 
and as special shapes molded to very close toler- 
arces—including fitted joints, tubes, etc. They 
are not, however, a universal cure-all, and 
should be applied with caution where iron 
oxides or basic fluxes are present at high temper- 
atures. Under such conditions, other CARBORUN- 
DUM Super Refractories, particularly MULLFRAX 
electric furnace mullite or ALFRAX electrically 
fused alumina, will probably prove better fitted. 
We have a booklet which outlines all Super 


Refractories Division 


"Carborundum,” “Carbofrax,” “Mullfrax” and 
ar 


trademarks which indicate manufacture by The C. 


Cuemicat Encineertnc—March 1952 


highly efficient vertical retorts? 
more effective muffles and hearths? 
more productive regenerative equipment? 


better heat transfer in any process involving 
either high or moderate temperatures? 


THE CARBORUNDUM COMPANY 
Perth Amboy, N. J. 


rundum Company. 


Could you use this material to get... 


Refractories by CARBORUNDUM. You'll find in- 
formation about refractory materials which, for 
example, are chemically inert, or highly erosion 
resistant, or light in weight, etc. 

The “custom-made” qualities of these special 
purpose refractories may-go hand-in-glove with 
your uses of heat. Why not check up? The 
coupon will bring you the story—or one of our 
engineers will be happy to talk over possibilities. 
We believe it could be mutually profitable. 


Dept. H-32 


Refractories Div., The Carborundum Co. 


Perth Amboy, New Jersey 


Please send your free booklet on Super Refractories ; 


are registered 
City 
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Enis is Why the Nash is the | 
Most Simple Compressor 


DISCHARGE 
PORT 


DISCHARGE 
b PORT 


ROTATION is CLOCK WISE 


the Yash! 


There are no mechanical complications in a Nash Compressor. 
A single moving element, a round rotor, with shrouded blades, 
forming a series of buckets, revolves freely in an elliptical casing 
containing any low viscosity liquid. This liquid, carried with the 
rotor, follows the elliptical contour of the casing. 

The moving liquid therefore recedes from the rotor buckets at 
the wide part of the ellipse, permitting the buckets to fill with 
gas from the stationary Inlet Ports. As the casing narrows, the 
liquid is forced back into the rotor buckets, compressing the gas, 
and delivering it through the fixed Outlet Ports. 

Nash Compressors produce 75 lbs. pressure in a single stage, 
with capacities to 6 million cu. ft. per day in a single structure. 
Since compression is secured by an entirely different principle, 
gas pumping problems difficult with ordinary pumps are often 
handled easily in a Nash. 

Nash simplicity means low maintenance cost, with original 
pump performance constant over long periods. Data on these 
pumps sent immediately on request 


114 


No internal wearing parts. 
No valves, pistons, or vanes. 
No internal lubrication. 

Low maintenance cost. 
Saves floor space. 


Desired delivery temperature 
automatically maintained. 


Slugs of liquid entering pump 
will do no harm. 


75 pounds in a single stage. 


ENGINEERING COMPANY 


313 WILSON, SO. NORWALK, CONN. 
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Industry’s Most Versatile Heat Source 


Chromalox 


Easy cunomarox Electric Strip Heaters 


give clean, dependable and accurately controlled heat where 
and when heat is needed. They produce uniform and accurate 
temperatures by automatic or manual controls. Low initial costs, 
low installation costs and low operating costs are among the 
many advantages of using CHROMALOX Strip Heaters for 
heating liquids, gases, viscous fluids, tanks, platens, molds, 
moving parts, etc. Get the full details now. 


A Typical Strip Heater Application from Our Files 


Rugged, easily instelled Chromalox Strip Heat- 
ers assure accurate temperature, dependable 
eround-the-clock service. 


Strip Heaters curved slightly as installed conform 
to shape of convex kettle bottom, while . . . 


ChIROMALOX 


CuEMIcAL 1952 


Want Ideas?’ 


on how to use Chromalox 
Electric Heaters in your plant 


Electric Heoters ond 
how to apply them. 
it's yours without 
obligation 


EDWIN L. WIEGAND COMPANY 
7514 Thomos Bivd., Pittsburgh 8, Pa. 


us 


W i to 460 volts 
hy 
one end, centered. oF 
4 at opposite ends 3 
— 
urved lengthwise ot the factory 
Segment Heoters fill the gaps. | Write for the dote- 
pocked Cotolog 50 
which describes mony 
types of Chromolosn 
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Ohio plant avoids shutdowns with 


THE G-E LOAD-CENTER SYSTEM 
that provides reliable power 
for Gardner Board & Carton Co. 


| $000 


con. 


ANSFORMER TRANSFORMER TO STEP 
ro 


OF Exist 


| CLAD SWITCHGEAR 
' ' ' 


STOCK PREPARATIONS 
UNIT SUBSTATION 
2000 KVA DOUBLE ENDED 


STOCK PREPARATIONS 
UNIT SUBSTATION 
3000-KVA DOUBLE ENDED 


MACHINE UNIT SUB. 


PLANT 
UNIT SUBSTATION 


G-E FACTORY-ASSEMBLED POWER EQUIPMENT IS EASY TO INSTALL. HERE MEN LOWER MAIN SWITCHGEAR SECTION INTO PLACE. 
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Like many other growing plants, the Gardner Board 
and Carton Co. found they needed more power. They 
realized, too, a pressing need for more protection 
against power-failure shutdown than they had with 


their old-type 480-volt distribution system. 

How they did it: With the help of General Electric 
engineers, Gardner completely replaced their old 480- 
volt system with a modern 4160-volt G-E load-center 
system. Compact, metal-enclosed unit substations now 
give them plenty of power—and plenty of protection 
against power shutdowns too. A secondary-selective 
system provides duplicate sources of power for sub- 
stations supplying the most vital plant loads. Metal- 
enclosure of all live parts—and modern breakers with 
plenty of interrupting capacity—give further protec- 
tion both for production and for plant personnel. 
Improves Voltage—Saves Copper—Flexible for Future 
By taking high-voltage power directly to load centers, 
long secondary circuits are avoided, and plant voltage 
improved. The tons of extra copper that would have 
been required to expand the old 480-volt system were 
saved. And the plant electric system now has great 
flexibility for the future. Additional substations can 
be added easily, quickly, economically. Existing ones 
can be easily moved to follow load shifts. 

For further information on G-E engineered load 
centers, call on your local G-E sales representative, 
or write for GEA-3592, General Electric Company, 
Schenectady 5, N. Y. 


“Many costly man-hours were saved for us by G-E over- 
co-ordination,” says Arthur Harvey, Chief Engineer of Gardn: 
Board and Carton Co. “From planning to final installation, | 
G.E. co-ordinated all equipment and delivery details where 
Gardner men installed the equipment. The effect on our pros 
duction during this period was negligible.” In photo abow 
Mr. Harvey over-all plan submitted by 
Electric with Mr. J. M. Popp, G-E sales engineer. A simple 
outline of this plan is shown in chart on opposite page. 


Compact Double-ended Load-Center Unit installed close to 
load. Ratings: 3000 kva, 4160/480 v. Drawout breakers are 
easy to inspect, have plenty of interrupting capacity. Note 
G-E “Interlocked Armor” cables, which provide metal- 
enclosed circuits with lower material and installation costs. 


GENERAL ELECTRIC 
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veyor. You can depend on Jeffrey Belt Idlers 
to carry the load. They are built to take 
severe punishment year after year—roller 


particular job, providing economy and long 
life in the equipment recommended. May 
we be of service to you? 


t 
Economical delivery of large tonnages over or ball-bearing troughing or return types. a 
short or long distances—from one opera- A Jeffrey-engineered material handling +3 
tion to another if need be (see photo above) system means the best in mechanical effi- 
" — that's the function of the Jeffrey Belt Con- ciency—the best method of doing your 


A LOOK AT THESE MAY HELP: Bin Valves + Bucket Elevators * Chains * Conveyors + Coolers © Car Pullers 
Crushers © Dryers * Feeders * Idlers (Belt) + Pulverizers + Screens * Packers * Sprockets * Weigh-Feeders 
Transmission Machinery > + «+ + LITERATURE ON REQUEST 


19 North Fourth St., Columbus 16, 


The Werks @ 
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Vulcan is equipped te produce cast-steel Enclosed ra of maul -Reducer Drive Unit now usually provided Typical Replacement Tire Section being 
gear rings, with machine-cut teeth, up for Vulcan Kilns. Old-style open-type drive units are still fur- finished up for shipment from a Vulcan 
to 24 ft. in diameter and 40” face. nished when required for replacement on older kiln installations. Shop. Tire is one-piece steel casting. 
NOW IS THE TIME TO ORDER 

for your Rotary Kilns, Coolers, Dryers, Retorts, Etc. 
At the present time we can still make reasonably Prompt vuican Sectional Tires are widely used for replacement service 

delivery on all of the various types of replacement parts tor tant service” 

as here illustrated and described. No one can foretell the 

Sis future but why take chances? If you are not already 

Be equipped to make quick replacement of all worn or weak 

a“ parts you have everything to gain and nothing to lose 

. & by placing your orders NOW. 


There are other good reasons why you should order re- 
placement parts from Vulcan. Fifty years of widely 
varied experience, backed by a large steel foundry, an 


equally extensive steel fabricating plant and ample ma- Bearings for Rotary Kiln Other tones Yat 


lighter service and also for very heavy service. 


chine shops, especially equipped to handle large work, 
enable us to give superior service at ar prices. 
Estimates submitted promptly on receipt of adequate 
working data. 


VULCAN IRON WORKS 


WILKES-BARRE, PA. 
BRANCH OFFICE, 50 CHURCH ST., NEW YORK, N. Y. 


Old-Style Four-Roller Type of Supporting Roller Bearing. Ne 
longer recommended for new installations but still furnished 
for replacement on older installations. 


Vuloan Welded Kiln-Shel! Section 
ready for shipment. Shells or 
shell sections can be of any di- 
ameter up to the limit of railroad 
clearances. Uniess otherwise spec- 
all tengitudinal joints are 
automatically welded. Intermedi- 
ate circular joints are usually U- 
grooved and electrically welded, 
with suitable outside reinforce- 
ments. 


Vulean Shell Sections can be ar- 
ranged for either field welding te 
the old sections of the shell or, 
if preferred, for field riveting te 
present circular butt straps. 

Shell sections can be furnished 
complete with tires and reinterce- 
ments attached te the section. 


Cuemicat Encineertnc—March 1952 


ve") 
119 


SIMPSON 


Mixer—18” pan dia. 
% hp—1800 rpm 
Yio to cv. ft. capacity 


Ne. 2 Mixer—6' pon dic. 
13, 20 or 25 hp—1200 or 1800 rpm 
12 te 15 ev. ft. copacity 


EACH ASSURING FASTER, MORE ACCURATE 
MULLING OF DRY, SEMI-DRY, AND PASTY MATERIALS 


SIMPSON Mix-Mullers are built in 12 basic models to fit practically 
every mixing requirement. Having a capacity range of from 1/10 to 60 cu. ft., 
each of these models can be equipped for mixing under pressure or 
vacuum—for heating or cooling—for mixing corrosive materials— 

or to function as a reaction vessel as well as a mixer. 

Each model incorporates the true mulling principle that has proved 

so successful throughout the chemical process industries— wherever accurate, 
controlled mixing and blending of materials is a necessity. The simple 
rugged design assures low operating and maintenance costs, as well as 

rapid mixing with a minimum of horsepower consumption per ton 

of material mixed. The accurate control afforded by batch mixing 

in a Simpson Mix-Muller is readily adapted to continuous systems. 

FOR PROOF of the ability of Simpson Mix-Mullers 

to do a better, faster job in mulling your material—investigate 

our FREE LABORATORY SERVICE. 


No. © Mixer—3’ pan dio. 
Ne. 4 1 to 1% eu. ft. capacity j | 
% to ew. ft. capacity 
leboretery Mixer—24” pon dic. 
1% hp—1200 rpm 
% to % cv. ft. capacity 
Ne. 2 Mixer—8’ pon dic. — 
25 to 30 cv. ft. capacity -wn J pis 
New No. 2F Mixer—é6’ 8” pan dia. ‘ 
25 to 30 hp—1800 rpm 
30 cv. ft. capacity New No. 3F Mixer—8’ 4” pon dic. 
(Note edjviteble muller design) te 75 bp—1800 rpm 
60 ev. ft. capacity 
(Note adjustable muller design) 
- | 
‘ — 


Porto-Muller (100% Portable) 
3’ 3” pan dio.—3 hp—1800 rpm 
2% to 3 cu. ft. copacity 


Proven Chemical 

Process Applications 

From Abrasives 
to Zirconia 


Abrasives Adhesives Aluminum Flux « 
Artificial Stone « Asbestos Insulators « 
Asphalt Products « Battery Paste « 
Carbon Products Catalysts Crucibles « 
Detergents * Dye and Bleaching 
Powders * Glass Batching * Grease « 
Graphite Insecticides Nickel 
Oxide * Paper Coatings « 
Pharmaceuticals « Plaster « 
Plastics * Putty * Refractories « 
Roofing Granules « Rubber 
Compounds Soap Synthetic 
Fuels « Titanium Dioxide « 
Water Treatment Compounds « 
Welding Rod Electrodes « 


No. | Mixer—4’ pan dia. 
5 and 7% hp.—1800 rpm 
3 to 4 cw. ft. capacity 


No. 1H Mixer (Semi-Portable) 
4’ pon dia.—7Y¥y hp—1800 rpm 
4 cu. ft. capacity 


Wood Fibers Zirconia 

No. Mixer—4\4" pan dia. 
of 10 hp—1200 and 1800 rpm 
— 5 to 6 cu. ft. capacity 


— AK, 


4 


/ \\ 


IMPSON 


MEET EVERY PRODUCTION SCHEDULE 


EALLY KNOW WHAT 
MULLING 


he 
4 
WATCH the practiced technique 
mortar ond pestle —the 
and basically, THAT: hi 
Simpson Mix-Mullers re-create this 
‘with @ special pair of revolving 
mullers and plows, supported | 
tionary pon. The mullers are 
pressure on the material in prepara- 
show the elimination of balling and @ 
maximum . . inti of 
terial in @ minimum amount ing. mar 
terials prepared in the Simpson 
Muller are not subject to segregation 
Simpson can do for you. Write J 
bed for details.: 


SOLID FLIGHTS 


make the difference 


BULK-FLO gives positive, gentle 


| 
LINK-BELT’s combined feeder-conveyor- elevator 
profitably handles hundreds of materials 


J 


4 ES, only BULK-FLO gives you all these 
i advantages in a single unit Choose from these five BULK-FLO 
: ] Positive movement of material. Solid designs: (1) Combined-run L-path. 


(2) Loop-loading vertical path. 
, 
flights substantially cover area of casing 


no avalanching on vertical or steeply inclined aseeed-ren horizeatal. (3) Com 


runs bined-run horizontal. 
> 


2. Gentler handling. Material is protected 
in individual “compartments” for minimum 
degradation 

3. Self-clearing. To permit alternate han- 
dling of different materials and to prevent 
contamination of batches 

4. With constant speed, capacity can be 
varied by regulating feed 

No contamination from lubrication 

6. Chains and casings can be metal-coated 
or made of alloy. Dust-tight. Can also be 
liquid- and vapor-tight 

’. Horizontal, inclined, vertical or a com- 
bination of these paths in a single unit— 
often requiring less units, in less space, at 
lower cost 

Ask your Link-Belt representative for fur- 


ther information. Or write for your copy of 
Book 2175 


LINK{©}BELT 


BULK-FLO 
FEEDERS - CONVEYORS - ELEVATORS 


= 


Single or multiple inlet open- 
ings can be obtained on all Bulk- 
Flo units except (2) 


Single or multiple discharge 
openings can be had with all units. 


Front or side discharge can be 
obtained with any vertical head 
sections. 


LINK -SELT COMPANY: Chicago 9, Indianapolis 6, Philadelphia 40, Aclanta, Houston 1, Minneapolis 5, San Francisco 24, Los Angeles 33, Seattle 4, Toronto 


8, Springs (South Africa), Sydney (Australia). Offices in Principal Cities. 
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THE BIG 400-ton hydraulic press shown 
above is used to stamp out parts for farm 
machinery in a big midwest plant. 

When the press was first put into opera- 
tion, plant operators followed the recom- 
mendation of a Standard Oil lubrication 
specialist and used STANOIL Industrial Oil 
in the hydraulic system. In over four years 
of continuous hard service, there has been 
no lost time because of inefficient perform- 
ance of the hydraulic oil. 

Oil capacity of the system is approxi- 
mately 9 barrels; only 2 barrels make-up 
per year has been required. The oil in this 
system has never been changed. It has been 
centrifuged once to remove moisture which 
accumulated over three years’ operation. 
Periodic tests of oil samples have shown 
that STANOIL Industrial Oil has maintained 
its high lubricating quality. A recent analy- 
sis showed no increase in viscosity of the 
oil, no change in color, and a neutrali- 


Al 
«7 


Gain these benefits for your 
hydraulic operations 


Industrial Oil 


zation number of only 0.13 mg. KOH /gm. 
You can rely on this unique many- 
purpose oil to give you the same clean, de- 
pendable service. Get the expert help of a 
Standard Oil lubrication specialist by 
phoning your local Standard Oil office. 
Or write: Standard Oil Company, 
910 South Michigan Avenue, 
Chicago 80, Illinois. 


Send for this 


See what Stanoi 
offers you... 


You'll find the means to significané 
savings in this booklet. It describe 
the important qualities of STANOIL 
Industrial Oil and the resultant 
benefits which have made this multi- 
purpose oil the choice of midwest 
manufacturers for a host of impore 
tant lubricating jobs. Discover 7 
STANOIL will give you superior pro- 
tection through its unique combina- 
tion of six outstanding characteris- 
tics, including high stability and 
effective rust prevention. Find how 
STANOIL can simplify stock, storage, 
and inventory in your plant by re- 
placing special-purpose oils in hy- 
draulic sy speed red air 
compressors, machine tools, electric 
motors, auxiliary turbines, anda 
wide variety of circulating, bath, 
and bearing systems. Ask the Stand- 
ard Oil lubrication specialist from 
your nearby Standard Oil office 

for this booklet, or write: 
Standard Oil Company 
(Indiana), 910 S. Mich- 

igan Ave., Chicago. 


4 
( 
| STANDARD OIL COMPANY | STANDARD (indiana) 
| 


, The first three effects of this multiple-effect evaporator each contain 1,050 
2” x 22 Stainless Steel tubes. In the first effect, Stainless has already ovt- 


lasted the material it replaced, and appeers good for many months of 
additional service. 
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Stainless Steel bers in one of the 14 Jones Majestic Jordans in Southern 
Paperboard’s mill. Bers are sanded and straightened about every 18 
months, but their service life is considered almost indefinite. 
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Steel 


to extend life 
of pulp processing 
and liquor recovery 
equipment 


THIS FLOW CHART of its Port Wentworth, Ga., 
operation shows how heavily Southern Paperboard 
Corporation relies on Stainless Steel. Every piece 
of equipment shown in red on the chart represents 
a tough corrosion problem that Stainless is help- 
ing to solve. 

Six digester blow valves, for example, have inner 
sleeves and plungers of Stainless. Steam, chips, 
liquor and tramp metal attack these parts heavily, 
but the durability and corrosion resistance of 
Stainless Steel permit them to withstand 6000 
blows before reconditioning is needed. 

Jordan shells and plugs are equipped with Stain- 
less Steel bars. The severe cutting action, combined 
with small amounts of residual liquor in the pulp, 
puts the bars to a severe test, but they are con- 
sidered to last “almost indefinitely.”” The only 
maintenance required consists of sanding and 
straightening every 18 months due to the effect 
of tramp metal. 

On the liquor recovery side, tubes in the first 
three evaporator effects are now Stainless Steel. 
Other materials corroded quite rapidly, and were 
clogged by solid matter deposited on the corroded 
surfaces. Tubes in the first effect had to be re- 
placed in 18 months, but Stainless remains in good 
condition after an identical period of service. 

For many of the tough, highly-corrosive jobs in 
any mill, you can’t match the performance of 
Stainless Steel. And you'll achieve peak efficiency 
when your equipment in these trouble spots is 


Stainless Steel. passes 10 tons of wood pulp and used adhe liquor in 1 


U-S°S STAINLESS STEEL 


AMERICAN STEEL & WIRE... . COLUMBIA-GENEVA STEEL. . . . NATIONAL TUBE....TENNESSEE COAL & IRON 
UNITED STATES STEEL SUPPLY, WAREHOUSE DISTRIBUTORS . . . . Diviiom of UNITED STATES STEEL COMPANY, PITTSBURGH 
UNITED STATES STEEL EXPORT COMPANY, YORK 
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Two size “M” Lectromelt Furnaces melt cathodes to keep this copper 
refinery in continuous operation. A third, not shown, melts anode scrap. 


So for the melting part of this electrolytic copper refinery operation, 
the logical choice was Lectromelt*. Because from the electrical brain 
that guides its operation to the massive shell of the furnace itself, 
Lectromelt is built to be a production tool. It will give you long, 
trouble-free service and correspondingly low-cost operation (we 
sell mighty few replacement parts). 

For smelting or melting, refining or reducing—Lectromelt engi- 
neers will help you design your process and tailor-make the instal- 
lation to your needs. Write for your copy of**Moore Rapid Lectromelt 
Furnaces for Smelting and Refining Operations,” Pittsburgh 
Lectromelt Corporation, 325 32nd Street, Pittsburgh 30, Pa. 


A typical 1500-KVA Lectromelt 
smelter at charging floor level. 
Three electrodes in line. 


Manufactured in... CANADA: Lectromelt Furnaces of Canada, Lid., Toronto 2... ENGLAND: 


Birlec, Lid., Birmingham ... AUSTRALIA: Birlec, Lid., Sydney ... FRANCE: Stein et 
Poris... BELGIUM: S. A. Belge Stein of Roubaix, Bressoux-Liege . .". SPAIN: General 
Espanola, Bilbao... ITALY: Forni Stein, Genoa. 


Roubaix, 
Electrica 


MOORE RAPID 


WHEN YOU MELT... 
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A cool 7800 barrels a day! 


Cit-Con Oil Corporation’s 
Lake Charles, La., plant is the 
largest in the world built exclu- 
sively for manufacturing of lube 
oil. Though rated capacity is 6000 
barrels per day, it is actually 
running at 7800 bpd! 

To produce this low pour point 
oil, Cit-Con uses two MEK de- 
waxing units equipped with 
1165-ton Worthington Centrifu- 
gal Propane Compressors, with a 
standby compressor of the same 
capacity. The installation also 
includes 14 Worthington double 
pipe exchangers, 12 inclined di- 
rect expansion chillers, and 6 vac- 
uum pumps. 

Cit-Con is one of a large num- 
ber of “big names” that have 
selected Worthington refrigera- 
tion. Others include: Esso Stand- 
ard Oil Co., Bayonne, N. J., and 
Baton Rouge, La.; E. I. DuPont 
de Nemours & Co., Edgemore, 
Del., Orange, Tex.; Shell Chem- 
ical Corporation, Houston, Tex.; 
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Socony-Vacuum Oil Co. Inc., 
Paulsboro, N. J., The Pure Oil 
Co., Smith’s Bluff, Tex.; Stand- 
ard Oil Co., Richmond Cal.; Sin- 
clair Refining Co., Houston, Tex.; 
Tidewater Oil Co., Bayonne, N.J. 


Important companies with 
world-wide reputations like these 
don’t install any equipment on a 
haphazard basis. The fact that 
they’ve chosen Worthington re- 
frigeration equipment is the best 
testimony we have for the con- 
clusion: there’s more worth in 
Worthington. 

No other manufacturer makes 
so complete a line. And a Wor- 
thington system is Worthington- 
made—not just Worthington- 
assembled, assuring you of per- 
fectly balanced operation and 
unit responsibility. 

Worthington Pump and Ma- 
chinery Corporation, Air Condi- 
tioning and Refrigeration Divi- 
sion, Harrison, N. J. 


WORTHINGTON CENTRIFUGAL PROPANE COMPRES- 
sors at Cit-Con Oil Corporation’s Lake Charles, 
La., plant. Engineer and Contractor: The Lum- 


mus Co., New York, N. Y. 
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DE LAVAL _ designed 


Look at these design extras 


De Laval CP Process Pumps are versatile on many 
counts. Impellers and seals can be quickly switched 
to meet changing service requirements. Adjustments 
for wear are simple to make. Repair parts are stand- 
ardized. And, in addition, these pumps are specially 
designed for hundreds of general service process 
applications. 

Careful selection of proven corrosion resistant 
materials permit CP pumps to handle practically all 


i 


ULE 
i 


: 


fi 
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types of acids and alkalies. Whether liquids are hot 
or cold, viscous or corrosive, clear or filled with 
suspended solids, these pumps will keep giving effi- 
cient service for years. 

Whatever your processing application, it pays to 
investigate the De Laval line of double-duty CP 
pumps. Bulletin 1125 gives complete data on these 
pumps, tells why they are ... DESIGNED TO 
STAY ON THE LINE. 
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PROCESS PUMPS 
SIZES TO 6” 
1800 GPM 2 
HEADS TO 
200° 
3 
5 
ra 
72754 
OPEN IMPELLER CLOSED IMPELLER : 
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TWO PUMPS IN ONE! When service requirements change, 
you can quickly convert these pumps from closed to open 
impeller—and back again! As the cutaway drawing shows, 
all you need do is switch the pump volute and impeller. 
There’s no need to buy a whole new pump! 


YOU CHOOSE THE SEAL! You can specify either mechani 
cal seals or flexible packing . . . and change from one type 
another in your plant. Gland faces are pre-machined 
drilled for easy conversion to mechanical seals. Area arcuny 
gland is large, easy to work in. 


..and for time-saving maintenance 


HERE’S EXTRA PUMP LIFE! On closed-type, turning the 
external adjusting screw moves entire rotor and impeller 
forward, permits you to adjust for proper clearance between 
case and tapered wearing ring. On open-type, simply face off 
worn parts of impeller and case, re-assemble pump and re- 
position impeller with adjusting screw. 
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DOUBLE-DUTY REPAIR PARTS! Two sizes of shafts, shaft 
lock-nuts, bearings, bearing cartridges and pedestals fit all 
mine sizes of De Laval CP Process Pumps. This versatile 
feature is another of the many De Laval design advantages 
that help trim costs by keeping your stock of repair parts at 
a minimum. 


DE LAVAL STEAM TURBINE COMPANY 


TRENTON 2, NEW JERSEY 
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You're looking at $2,000,000 worth of Armour- 
developed Adrenocorticotropic Hormone miracle 
drug, popularly known as ACTHAR. The “bank” 
is a transparent p4ce Twin Shell Dry Blender 


Blending is the last of twenty operations which 

Armour performs on the pea-sized anterior lobes 

of hog pituitaries. To insure exact day-to-day 

uniformity of product characteristics, a “bank” 

of about $2,000,000 worth of ACTHAR is kept 

in the Twin Shell Blender at all 

times. To this is added each day’s 

production. The contents are 

Simply Designed thoroughly blended. Shipments 

for are taken from the blended mix. 
This special p4e Twin Shell Dry pc Twin Shell Dry Blenders of transparent 
Blender was engineered to meet plastic are available in 1, 2, and 3 cu. ft. capac- 
Armour’s exacting specifications. ity. Sizes range up to 250 cu. ft. capacity in 

It is dust-tight, gentle, non-con- Steel and other metals. 


taminating, and the finished For full particulars on both the laboratory and 
blend is absolutely uniform. production models, write for Catalogs 401 and 42. 


Better Blending 


the Patterson-Kelley Co., Inc. 
29 Lackawanna Ave. East Stroudsburg, Penna. @ 1108 


Pork Avenue, New York 17 Reilwoy Exchonge Building, Chicege 4 © 1700 Wolnut Street, Philadelphia 3 * Huntington Avenue, Boston 16 ond other principal cities 
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How Keep Abrasives 
Out the Stuffing Box 


OU CAN ELIMINATE abrasives-in- 

the-stuffing-box problems with an 
Allis-Chalmers Process Pump equipped 
with Equiseal stuffing box. This stuffing 
box arrangement consists of an auxiliary 
impeller like the one shown which pro- 
duces a low pressure area in front of 
the packing. On all suction lifts and 
on suction heads up to fifteen feet, this 
pressure is zero. None of the liquid 
being pumped enters the stuffing box. 
None of the abrasive carried by the 
liquid enters the stuffing box. 


NO LEAKAGE 


The Equiseal stuffing box is so efficient 
that no leakage whatever occurs with 


suction head as high as fifteen feet. 
Where the suction head is more than 
fifteen feet, the head at the packing is 
reduced by that amount. Penetration of 
the packing by abrasive bearing liquid 
is reduced. Sleeves and packing last 
much longer. 

The Eguiseal stuffing box can be 
added to your present Allis-Chalmers 
Process Pumps. 

If-you pump corrosives or abrasives, 
you should know about the Allis- 
Chalmers Process Pump with Equiseal 
stuffing box. Ask your Allis-Chalmers 
Authorized Dealer or District Office, 
or write Allis-Chalmers, Milwaukee 1, 
Wisconsin. Ask for Bulletin 08B6615. 

A-3474 


Equiseo!, Texrope ond Vari-Pitch are Allis-Cholmers trademarks. 


Sold... 


Applied... 
Serviced... 


by Allis-Cholmers Authorized Deolers, 
Certified Service Shops ond Soles Offices 
throughout the country. 


/ MOTORS — \ to 
25,000 hp and vp. 
All le 

= 

CONTROL — Manvel, 

magnetic and combina- 

tien starters; push but- 


oll sizes ond sections, 
stenderd ond Veri- 
Pitch sheaves, speed 
chongers. 


ALLIS-CHALMERS 
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il 
sleeve with its auxiliary im- 
and keeps it free of — 
| 
ton stations and compo- 
sents for complete con- 
trol systems. 
TEXROPE — Belts in 
1, 
> 


If your requirements 
include the Chemical Processing of solids, 
semi-solids or liquid materials, you can be 
sure of volume production and exacting 
results thru INTERNATIONAL PROC- 
ESSING EQUIPMENT—the kind that 
pays dividends and provides dependable, 
uninterrupted service over long periods 
of time. 
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BALL MILLS 
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We go through Emery’s plant with 


Works Manager John Archiable (center). 


Our Cincinnati Experiment 


Last month we tried something new 

an “editors’ holiday.” You may 
think this smacks a little of the 
famous ‘“‘postman’s holiday,” and 
you're right. 

It’s second nature and a tradition 
with our editors to travel, to visit 
plants and laboratories all over the 
country (some of us average 10,000 
miles or more every year). That’s our 
way of keeping on top of things. 

But for our “editors’ holiday” six of 
us decided to pick up and go to Cin- 
cinnati for a week just to see and learn. 
We wanted to get the feel of things 
at the “grass-root level” without being 
bothered with having to write some 
thing. 

So off we went by plane and train 
to meet again at the Terrace Plaza, 
Cincinnati's modernistic, push-button 
hotel. And next time you're in that 
city, try the Terrace Plaza. It’s an ad- 
venture, what with all the buttons and 
gadgets. By the weck’s end I had the 
habit of taking a little ride on the 
motorized couch-bed every night be- 
fore going to sleep. 

One of our first calls was on Eagle- 
Picher Co. We learned about that 
firm’s wide-spread activities in the 
mining, insulation and pigments fields. 

But the most fascinating story was 
on germanium and how Eagle-Picher 
scollinns it by a series of purification 
steps. Germanium’s the rare metal 
that has recently been tagged as “one 
of the most revolutionary develop- 
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ments in the electronics ficld since the 
vacuum tube.” 

The first afternoon Ray Katzen, as 
sistant manager of Vulcan’s engineer- 
ing division, gave us a tour of Vulcan 
Copper & Supply’s plant and offices. 

There we saw Vulcan’s expanded 
engineering division and learned about 
some of the things it’s doing in 
wy design and process development. 

ay showed us the ethylene oxide 
pilot plant as well as the fabrication 
shops. I was surprised to see the size 
and complexity of some of the distil- 
lation columns being put together. 
The Vulcan people certainly use a bag 
full of ingenious tricks. 

That evening we had a private din- 
ner with about a dozen or so people 
representing a cross section of chemi 
cal industry and education. 

This was an informal, off-the-record, 
let-your-hair-down, give-and-take _af- 
fair. We chatted about industry prob- 
lems and what was being done about 
them. We asked how we could do 
our part better, and got some mig)ity 
frank answers. 

All in all, I gathered that the tech- 
nical manpower squeeze is about the 
most thorny problem that the chem- 
ical industry Government regu- 
lations and pollution problems run a 
close second. 

One of the most stimulating parts 
of this evening session came when we 
led off with the “what’s-wrong-with- 


us?” question. Here again, we asked 


for and got frank answers that'll help 
guide us in the future. 

Early next morning we got together 
again for a turn through the plant of 
Emery Industries, one of the world’s 
largest producers of fatty acids and its 
derivatives. Emery started off in this 
business in 1840, made history with 
the Twitchell process for hydrolyzing 
fats. ‘The company has recently put 
up two new continuous, high-pressure 
hvdrolyzers and hopes to put up an- 
other one soon, 

More than a dozen Emery officials 
had lunch with us, after which we 
spent several hours in an off-the-record, 
question-and-answer session. The 
Emery people told us what they were 
doing in the way of developing new 
products and processes, some of which 
are about ready to be taken out of 
wraps. In turn, we told them what 
we are trying to do and some of the 
problems we have. 

That evening, V-P Bill Heilig of 
Wm. Powell Co. was kind enough to 
invite all of us en masse for a couple 
of hours of cocktails at his home. 
Bill’s “den,” which he built himself 
in his basement, is really something 
to see and enjoy. Between cocktails, 
the conversation gravitated to corro- 
sion-resistant valves and the work that 
Powell is doing in that field. 

Highlight of the next day’s plant 
trips was the visit through Procter & 
Gamble’s huge factories in the Ivory- 
dale area. 

From the processing standpoint, the 
most interesting operation to me was 
the highly efficient plant for turning 
out Dreft and Tide synthetic deter- 
gents. P & G uses the sodium reduc- 
tion method at Ivorydale. 

But from the standpoint of sheer 
mechanical ingenuity, nothing I’ve 
seen in a long time can hold the 
candle to the soap finishing and pack- 
aging operations. Some of those ma- 
chines can yank out a folded box, fill 
it and seal it faster than your eve can 
figure out what it’s all about. Timing 
must be just so or everything really 
gets into a mess. 

The remainder of the week pretty 
much followed the pattern for the first 
day’s schedule: office visits, plant trips, 
lunches and dinners with industry 
representatives, interviews with sub- 
scribers, business talks with company 
officials, technical talks with engineers. 

All in all, I figure that we talked to 
107 chemical people in the Cincinnati 
area~from company presidents to mar- 

(Continued on page 147) 
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Shipment 


Contact us for all your steel requirements and extend Government Allot- 
ments where they apply. Despite some shortages we can usually take care of 
most of your requirements. And prompt, personal service is always assured. 


PRINCIPAL PRODUCTS 


CARBON STEEL BARS — Hot SHEETS—Hot and cold rolled, STAINLESS — Allegheny bors, 
rolled and cold finished many types and cootings plotes, sheets, tubes, etc. 
STRUCTURALS — Channels, on- TUBING —Seomless and welded, BABBITT —Five grades, also 
gles, beams, etc. mechanical and boiler tubes Ryertex plastic bearings 


PLATES —Many types including ALLOYS—Hot rolled, cold fin- MACHINERY & TOOLS — For 
inland 4-Way Safety Plate ished, heat treated. Also tool stee metal fabrication 


JOSEPH T. RYERSON & SON, INC. PLANTS AT; NEW YORK © BOSTON © PHILADELPHIA © CINCINNATI © CLEVELAND © DETROIT 
PITTSBURGH © BUFFALO © CHICAGO © MILWAUKEE © ST, LOUIS © LOS ANGELES © SAN FRANCISCO * SPOKANE © SEATTLE 
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SIDNEY D. KIRKPATRICK, Editorial Director 


Forward planning is not new in most chemical 
industries. If evidence is needed just recall the figures 
given in McGraw-Hill’s fifth annual survey of manage- 
ment’s plans for capital expenditures. Four out of 
five of the chemical companies make it a regular prac- 
tice to plan expansion and modernization for at least 
three, often five years ahead. Their spending, inci- 
dentally, is scheduled to continue at a high level 
through 1955, at which time they plan to put out just 
about as much money as they did in 1951. All this is 
most encouraging for the industry and the national 
economy. But it does raise this question: 

Assuming we can get the steel and labor—and money 
—to build and equip $5 billion worth of chemical plants 
during the next four years, where will we get the engi- 
neers and technical manpower to run them? 

It’s high time that industry does some long-term 
hard-headed planning for its organizational needs. And 
because this is a problem of vital concern to engineers 
and technologists, as well as to top management, we 
all have a share in the responsibility for its solution. 

Meeting last month at MIT for the fourth College- 
Industry Conference, more than 300 serious-minded 
engineering educators and industrialists came to grips 
with this perplexing problem. All agreed that long- 
range planning is absolutely essential. The present 
shortage of engineers cannot be alleviated by formal 
education alone in less than 10 or 12 years. It must 
Start in the secondary schools where peak enrollments 
have not yet reached the fifth and sixth grades. Early 
interests in science and engineering must first be devel- 
oped among 10-to-l2-year old youngsters. Vocation 
patterns are most often set during the first two years 
of high school. Here then is our best reservoir for a 
new supply of technical manpower, but we should do 
something to increase the stream that flows to the 
colleges and, more importantly, the percentage that 
actually completes their prescribed courses. Today 21 
percent enter college and only 11 percent are gradu- 
ated; yet according to Dr. Morris Meister of the Bronx 
High School of Science, at least 33 percent of high- 
school graduates could qualify for higher education 
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What About Manpower for the Longer Pull? 


JOHN R. CALLAHAM, Editor 


WITH CHEMICAL & METALLURGICAL 


ENGINEERING 


and from this number we could expect a 50 percent 
increase in the number of college graduates. 

President Jess H. Davis of Stevens Institute of 
Technology sees hope for better development of the 
engineer as an individual during the four years he 
spends in college. ‘The most common weaknesses he 
finds in engineering students are in the fields of com- 
munication and human relations and in the lack of 
judgment outside of a narrow speciality. He suggests 
more use of the case method to help in correcting and 
correlating many of the personal factors now overlooked 
in the education of the engineer for industry. 

But, as always, the biggest share of the load is 
squarely on the shoulders of industry. Henry N. 
Muller of Westinghouse lists these “musts” in any 
worthwhile program of management development: (1) 
Early and thorough orientation of the young man to 
his job; (2) a good training program to close the gap 
between college and industry and to correct deficiencies 
and unhealthy attitudes; (3) continued education 
through graduate study programs; (4) opportunity and 
encouragement to participate in community affairs; 
and (5) a program to promote professional growth and 
development. Most important of all is that we use all 
the human resources we have most resourcefully. 

If it is sound business practice for industry to lay 
out plans for the plants and equipment for new proc- 
esses and products in the years ahead, it is equally 
essential that management should program its needs 
for technical manpower. All of our long-range planning 
can prove unrealistic and impractical if we do not 
somehow provide for our future supply of engineering 
and scientific personnel. There are nearby high schools 
and colleges where your advice and support will help 
most in the long pull. But in the meantime better 
start now within your own organization your own 
program for management and professional development. 
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THERMOPLASTICS—Rigid polyvinyl chloride duct with welded flanges (left), and hood of rigid polyvinyl chloride (right). 


Plastic Processing Equipment Today 


What you should know about thermosetting 


and thermoplastic materials that are showing up in ever increasing amounts 


in pipe and fittings, duct work, tanks, and valves. 


RAYMOND B. SEYMOUR and JAMES H. FRY 


Fabrication: 
Thermosetting Plastics 


While chemical + based on cast asbestos-filled 


phenolic resins has been available and used successfully 
with non-oxidizing acids for over 20 years, it lacked versa- 
tility since it was attacked by alkali. Fortunately, this defi- 
ciency has been overcome, at least in part, through the 
introduction of equipment based on filled cast furfuryl 
alcohol resins. 

Equipment from either type of resin may be cast in inex- 

pensive wood or metal molds and cured at ordinary or 
slightly elevated temperatures and pressures. In the castin, 
»rocess, an intimate mixture of a suitable filler, catalyst a 
iquid resin is deaired and placed in a mold for 2-10 hr. 
or until the mortar has become hard. The plastic object is 
then allowed to stand for several days and is then trimmed 
or machined. 

The size of equipment produced is essentially unlimited 
but large structures are usually built in small units and 
assembled using flanges and bolts or by cementing the parts 
together with the original mortar. It is customary to build 


Raymonp B. Seymour and James H. Fry are Executive 
Vice President-Technical Director and Engineer in Charge 
of Fabricated Products Development, respectively, with 
The Atlas Mineral Products Co., Mertztown, Pa. 
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cylindrical units with diameters as high as 10 ft. and a 
maximum height of approximately 8 ft. and to cast rectan- 
gular units as long as 15 ft., with a maximum width and 
depth of 8 ft. and 5 ft. respectively. Units weighing as 
much as 2 tons before oumiliing have been built and used 
industrially. 

Structures fabricated from phenolic or furfuryl alcohol 
resins may be readily machined using adaptations of tech- 
niques well known to the wood and metal industries. In 
designing vessels, an allowance for a shrinkage of 0.3-0.5 
percent is made and a factor of safety of 5 is customarily 
used. Too thin or too thick sections and sharp corners are 
usually avoided. The structures are heat stable and will not 
be distorted by heat up to the characteristic temperature 
limits. 

TANKS 


Rectangular tanks are usually reinforced externally by 
means of steel angles while cylindrical vessels are strength- 
ened through the use of wooden staves and metal hoops. 
Phenolic and furfuryl alcohol resin cements are available 
for patching tanks made from these materials and in some 
instances such products have been used for the fabrication 
of equipment in the field. These products have a weight 
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THERMOSETTING—Polvturfuryl alcohol pipe with cemented joints (left), and cast phenolic tank cured at room temperature (right). ; :¥ 
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advantage in that they are approximately 4 as heavy as cast 
iron and as previously indicated, can be cast to form a wide 
variety of intricate shapes. 


PIPE 


Almost any castable resin may be used to manufacture 
pipe using centrifugal casting, stationary casting or rotary 
mandrel techniques. Such pipes may be reinforced using 
acid digested asbestos or chemical grade glass fibers in mat 
or woven form. 

One commercially available type of asbestos-filled phe- 
nolic pipe is a heavy product available in standard lengths 
of 4 to 10 ft. in sizes ranging from 4 to 12 in. I.D. It is 
joined by means of a split metal flange held in place by a 
tapered groove which obviously weakens the pipe. Plastic 


Thermoplastics 


Because thermoplastics can, by definition, be heat- 
formed, they lend themselves to easy fabrication methods 
such as extrusion, blow-welding, molding, drawing, flame- 
spraying and melt-casting. The thermoplastics that have 
been utilized most thoroughly for fabrication are poly- 
methyl methacrylate, polyethylene, Saran and polyvinyl 
chloride. 

All four of these materials have been extruded to form 
pipe or rod and these forms can be utilized for further 
fabrication. For example, bolts are made by machining 
round rod, and nuts can be produced by tapping cross- 
sections of square rods using techniques which are stand- 
ard in the metal fabrication field. 

Polyethylene has been widely used for spraying and spin- 
casting. The economics of spraying usually rule against this 
technique when the article required can be formed by 
extrusion or calendering processes, but spraying has met 
with some success in field applications. Spin-casting is 
essentially a modification of the spraying process in which 
granular polyethylene is distributed in a rotating tube at 
450-500 deg. F. and allowed to cool. The size of the pipe 
manufactured by this technique is limited only by the size 
of the hot tube used for the casting procedure. Spun-<ast 
tubing may be slit in order to make sheets of various thick- 
nesses. 


MOLDING 


Considerable amounts of polyethylene are used in the 
blow-molding process which is essentially a modification of 
the extrusion process. Likewise, considerable quantities of 
polyvinyl chloride may be used for slush-molding. In this 
process, a plastisol which is essentially a dispersion of poly- 
vinyl chloride in a liquid plasticizer, is poured in a suitable 
mold which is then heated in a stationary or rotating posi- 
tion for a short period of time in order to fuse the plastisol 


closest to the mold surface. The residual liquid plastisol 
is then poured out and the curing process is continued for 
a short period of time. The thickness of the slush-molded 
articles is a function of the time and the temperature of 
the preliminary curing step. Since plastisol fabrication 
takes place with very little shrinkage, excellent detail is 
secured in articles formed by this technique. 


WELDING 


Many thermoplastic materials may be welded using a 
technique that is an adaptation of the metals’ art with 
appropriate modifications. Suitable heat guns which will 
deliver hot gases at temperatures as high as 700 deg. F. at 
pressures of 5-40 psi. in the absence of flame are available 
commercially in this country. 

The thermoplastic welding process was first employed 


Cremicat Encineertnc—March 1952 


pipe is also available with bell and spigot ends. However, 
joints as corrosion resistant and as strong as the pipe itself 
have been secured by butting straight end pipe and wrap- 
ping with fiber glass impregnated with the same cement 
as that used to make the pipe itself. The wrapping tech- 
nique has also been used to reinforce and protect pipe 
made of porcelain. 

In designing thermosetting plastic pipelines, allowances 
must be made for loss in strength with temperature and 
the pipe must be supported at intervals so that the maxi- 
mum span between supports is less than 5 ft. Factors of 
safety as high as 10 are occasionally used and expansion 
joints must be provided if the line is subjected to large 
differences in temperature and does not have free lineal 
movement from at least one end. 


successfully by Reinhardt using Saran and similar tech- 
niques were subsequently employed in Germany by Hen- 
ning, who used more readily workable polyvinyl chloride. 
Suitable techniques for the lymethyl meth- 
acrylate and polyethylene were deve ped in Germany and 
in Great Britain respectively at least 10 years ago. 

Plastic welding rod is usually an extruded spline of the 
same material to be joined although sometimes it is advan- 
tageous to extrude a plasticized product for easy fabrication. 
The pieces to be welded should have their edges beveled at 
a 50-70 deg. angle. The spline should be slightly larger 
than the chamfer formed by the parts to be welded for 
polyethylene and slightly smaller for more rigid materials 
which do not have such a sharp melting point. The tem- 
perature of the gun is governed by the material to be 
welded and must be hot enough to secure a strong weld, 
yet must not cause excessive decomposition of the plastic 
material. 

In the welding process, the spline is inserted with posi- 
tive pressure perpendicularly to the chamfer, warmed to 
the recommended softening temperature by directing the 
gun at an angle of approximately BO deg. to the sheet using 
a slight brushing action. As the spline or welding rod 
softens, the gun is moved progressively forward always 
keeping the spline and sheet in the same relative position. 
A properly formed plastic weld should have a strength of 
80-90 percent of the non-welded sheet. A simple analysis 
of the growth of the metal welding industry will indicate 
the potential for plastics that has | made possible by 
the perfection of practical welding techniques for the fabri- 
cation of thermoplastics. 

The basic techniques used in the oe. process have 
been used to fabricate pipe, duct work, tanks and valves. 
These same materials may be extruded in the form of pipe, 
rod and structural members. Sheets, rod or other shapes 
of polymethyl methacrylate may be formed by polymeriza- 
tion of the corresponding monomer as well as . moldin 
or extrusion. Regardless of the form of the plastic material, 
most thermoplastics can be machined using ordinary wood- 
working machinery. 

Because of inavailability and a dearth of knowledge on 
physical and chemical properties, the use of fabricated plas- 
tics in America has been much less extensive than on the 
continent. However, American-made materials are now 
available and considerable know-how has been developed. 
As reliable application data become available, American 
industry will give considerably more attention to the plastic 
approach and adopt plastic structures when an intelligent 
study of the physical and chemical requirements indicate 
that a properly selected thermosetting plastic or thermo- 
plastic will do the job. 
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Processing Equipment 


Physical properties and resistance to 
chemicals determine usability of plastics 


for processing equipment. These tables 


will help you pick the right one. 


Thermosetting Plastics 


Chemical Resistance: 


Legend: 

>= Satisfactory 

— = Not recommended 
C = Use with caution 


Filled Barvum sulphate + + + 

; Poly Barium sulphide . + + + 

Filled fturfury! Rensaldehyde +++ + 

2 Benaoic acid 

Acetaldehyde +++ + Busmuth carbonate + + + + 

Acetic acid > +> + + Bone acid + + + 4+ 

Acetic anhydride = Bromine, liquid 

Acetone + + Bromine, water + - 

Alcohol, ethy! ++ + + Buty! acetate. . + + + 

Allyl chionde +~ + + 4+ Butyne acd + + 

Alum + + Calcium carbonate F 

Aluminum chiorde + + 4 Calcuum chlorate + + + + 

: Aluminum fluonde Calerum chlonde +++ + 

Aluminum sulphat+ + + Calcuum hydromde + C+ 4 

Ammonia + + Calcium hypochlonte + C+ + 

Ammouum chioride + + Calcum sulphate +++ + 

Ammonium metaphasphate - + Camphor + + + +4 

Ammonium aitrate + + Carbonic + 

Ammonium persulphate. + + + Carboo busul phide ++? 4+ 

Ammonium sulphate ++ 4 Carbon monoude + 

Ammonium thiocyanate. + + + 4 Carbon tetrachloride... + + + + 

Amy! acetate +++ + Chioracetic acid +++ + 

Amy! chloride +++ + Chionne gas + Ce = 

Amine +~++ + Chiorobensene. + + + + 

Antimony trichloride... + + + + Chioroform + + + + 

Aqua — Chromic acid, 5% +-+- 

Barnum carbonate +~+ + + acid +~++ + 

Barnum chionde + + + + Copper chloride. . -~+ + + 

Banum hydronde + — + + Copper cyanide. . +++ + 


Physical Properties 
Thermosetting Plastic Pipe 


Asbestos Glass Fabrie Reinforced 

Property Filled 1 Layer 4 Layers 
Tensile strength, psi 3,000 1,800 2.200 
Com pressive strength. pa 10,000 10,000 5.000 
Bursting strength. psi 500 160 "300 
Crushing strength. |b./ft 5,500 1,500 3,000 
Impact resistance. in 30 "78 
Coefficient of expansion, per ° ( 
Thickness of pipe, in 0.65 0.25 0.5 
Weight, ib./ft 2.5 4 

Note: All values were secured using 4in. pipe. Impact data were obtained 
by measuring the t required to crack the 
b: ring height req pipe when a 4 Ib. steel ball was 


Copper nitrate 
Copper sulphate 
Creosote 
Cresylic acids 
Carbon dioxide 


Ether 

Ethyl acetate. . 

Ethyl chioride. . . 
Ethylene chlorhydrin. . 
Ethylene dichionde 


Ethyiene glycol. 
Patty acids - 
Ferrie chioride. . . 
Ferrie nitrate. 

Fernc sulphate 


Ferrous chloride 
Ferrous sulphate 
Fluamlieie 
Formaldehyde 
Formic acid 


Purfural 

Hydrobromic acid 
Hydrochloric acid 
Hydrocyanic acid 
Hydrofluone acid 


Hydrogen 
Hydrogen bromide 
Hydrogen chionde 


Magnesrum chlonde 
Magnesum hydroude 
Magnemum nitrate 
Magnesium sulphate 
Maleve acid 


Mercure chionde 
Mercune cyamde 
Mercurous nitrate 


Mercury... 

Methy! chionde 
Methy! ethy! ketone 
Methy! sulpburic acid 
Mixed acids. 


Napbtha... 
N 


Naphthenic acid... 
Nickel chionde. . . . 


Nitric acid, 5% 


CARBON-FILLED PHENOLIC disk made by casting. 
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Nitrobenzene. . 
Nitnding gases 
Oleie acid 
Onxalic acid 
Perchlorie and 


Phenol 

Phosphoric acid 
Phthaue anhydride 
Picric acid (in alcohol) 
Potassium bicarbonate 


Potassium bromide 
Potassium carbonate 
Potassium chlorate 
Potasmum chlonde 
Potassium dichromate 


Potass:um ferrocyanide 
Potassium bydroude 
Potassium nitrate. . 
Potassium permanganate 
Potassium eu! phate 


Propylene dichloride 
Silver arate 
Sodium acetate 
Sodium bicarbonate 
Sodium busul phate 


Sodium bisul phite 
Sodium bromide 

Sodium carbonate 
Sodium chlorate. . 
Sodium chloride. . 


Sodium cyanide. . 
Sod) um ferncyande 
Sodium fluonde 
Sodium bydroude 
Sodium hypochionte, 3% 


Sodium nitrate. ... 
Sodium aitrite.. . 
Sodium sulphate 
Sodium sulphide 
Sodium sulphite 


Stannic chionde 
Stannous chlurnide 
Stearic acid 

Sulphur. . .. 

Sulphur chloride. .... 


Sulphur diomde. . 
Sulphur tnoxide 
Sulphurce acid, 50%... . 
Sulphuric acid, 80%. . . . 
Sulphurous acid . 


Tannic acid.......... 
Tartare acid 
. 


++ ++i + 
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Hypochlorous acid...... | 
Lactic acid. ..........- 
Linseed oil. .... 
Magnesium carbonate 
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Nickei artrate Trsodium phosphate 
Nickel sul phate Zane ebloride........... 
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Physical Properties 


Property 

Maximum useful temp., ° F. 
Welding temp 
Tensile strength, psi ee 
Compressive strength, psi. . 
Modulus of elasticity, psi 
Flexural strength, psi. . 
Coefficient of expansion, per 


2,500 
2x 10 


4x 

Thermal conductivity, cal 

em./sec./° C./em.* 8 x 10" 
Specific heat. cal /g./° C 0.55 
Specific gravity 0.9 
Specifie volume, eu. in. Ib 30 
Rockwell hardness R-11 
Dielectric constant. 10° 

cycles 
Water absorption, 
Flammability 


2.3 
0.01 
Slow 


POLYVINYL CHLORIDE duct being welded. 


Thermoplastics 


Chemical Resistance: 


a 
+ 


CORROSIVE Deg F.->70 150 
Acetaldebyde......... 
Acetic acid, 10%... . 
Acetuc, glacial 
Acetic anhydride. . . 
Acetone . 


+ 4 


Alcohol, ethy! 
Ally! chloride 
Alum 

Aluminum chlonde 
Aluminum fluond+ 


Aluminum sulphate 
Ammonia 


Ammonium chloride 
Ammonium metaphos- 


phate.... 
Ammonium nitrate 


Ammonium persulphate + 
Ammonium sulphate 
Ammonium thio: yanate 
Amy! acetate 

chionde 


Aniline 

trichloride 
Aqua regia 
Barium carbonate 
Barnum chionde 


Barium bydroude 
Barnum sulphate 
Barium sulphide 
Benzaldehyde 
Benzene 


Bensoie acid 
Busmuth carbonate 
Boric acid 
HKromune, water 
Bromine, |)quid 


Buty! acetate 
Butyne acid 
Calcium carbonate 
Caicrum chlorate 
Caleum chlonde 


Calcium hydroude 

Caloum hypochlorite 

Calcium sulphate 


Carbon bisu! phide 


Carbon monoxide 
Carbon tetrachlonde 
Chioracetic acid 
Chlorine gas. . 
Chiorobenzene 
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+++ 1 


1++4++ +44 


1++1+ 


Chloroform . . 


Chromic acid, 25%... 


Citne seid 
Copper chloride. . 
Copper cyamde 


Copper nitrate 
Copper sulphate 
Cresylic acids, 5° 
Carbon dioxide 
bther 


Ethyl acetate 

Ethyl chioride 
Ethylene chliorhydrin 
Ethylene dichlonde 
Ethylene glycol 


Ferrie chlonde 
Ferric nitrate 
Ferre sulphate 
Ferrous chloride 
Ferrous sulphate 


Fluorme 
Fluorosilicic acid . 
Formaldehyde 
Formic acd 


Purfursl 


Hydrobrownic 
Hydrochloric arid 
Hydrocyanic acid 
Hydrofluoric acid 
Hydrogen peroxide 


Hydrogen sulphide 
Hypoechlorous acid 
Todine 

Lactic acid 

Lead acetate. 


Linseed oil. 
Magnesium carbonate 
Magnesium chionde 
Magnesium hydroude 
Magnesium nitrate 


Magnesium sulphate 
Mercurie chlonde 
Mercurie cyanide 
Mercurous nitrate 
Mercury 


Methyl chionde 


Methy! ethyl ketone. . 


Methy! sulphuric acid 
Mixed acids 
Naphtba. .. 


Napbthalene 
Nickel chlonde 
Nickel nitrate. 
Nickel sulphate 
Nitric acid, 50% 
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Phosphoric acid... . . 
Picrie acid (in alcohol) 


Potasssum bicarbonat: 


Potassum hydromde 

Potassium nitrate 

Potassium permanga- 
nate 10% 


Potassium sulphate. . . 


Propylene dichiornde. 
Sklver nitrate 
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Sulphur 
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N 130 120 160 160 
Nitrie acid vapors. . 
Nitrobenzene. ... - } 
Nitniding gases + 
methy! Poly- --+ ++ 4+ + + Oxalic acid + 4 
Meth- Poly- viny! ++ + 
acrylate ethylene Saran Chloride + + + + + «Oxidising gases. - 
70 150 70 150 70 150 
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RK. B. RICHARDS 


~ | Present salt refining equipment 
leaves much to be desired. For years, 
standard equipment has consisted of 
calandria-type vacuum pans 

in multiple effect, or multiple-effect 

; crystallizers using forced circulation 

outside closed heaters 

: Everyone in the industry has been 


gy aware of the disadvantages of process 
| and equipment: (1) scaling of tubular 
) heating surfaces; (2) concentration of 


unwanted soluble and insoluble salts 
in the evaporators, the latter often 
acting as nuclei for irregular crystal 
formation; (3) necessity for close con- 
trol of the chemical treatment which 
removes calcium and magnesium salts 
from the solution of crude salt (in 
order to prevent high concentration af 
treating chemicals in the evaporator 
liquor and to prevent undesirable salt 
precipitation); and (4) high cost of 
evaporator equipment and high cost 
of steam production. (Refining takes 
2,000 Ib. of steam per ton of sodium 
chloride in quadruple effect units or 
2,600 Ib. in triple effect.) 

To eliminate most of these un 
desirable features of present practice, 
a new process* has been developed by 


R. B. Ricnarps is chief engineer of 
the New York State Evaporating 
Plants of the International Salt Co., 
Inc. 
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SINGLE EFFECT process designed for rock or sea salt. 


New Salt Process Omits Usual Problems 


In the separation and refining of rock salt and other mixed salts, 


the International Salt Co., Inc. No 
tubular heating surfaces or salt dissolu 
tion tanks are used; concentrations of 
undesirable salts in the evaporator 
bodies are avoided; and the stcam cost 
of refining is reduced. A 25 ton per 
day pilot plant has been successfully 
operated for some time at Watkins 
Glen, N. Y. 


HOW IT WORKS 


Solid salt is fed to the unit by the 
salt feeder which discharges salt into 
a small tank through which a continu- 
ously circulating flow of saturated 
brine is also passing (see flowsheet). 
This maximum of crude salt and brine 
is immediately pumped to a direct con- 
tact heater where it is heated by steam. 
The temperature to which the brine 
and salt are heated is controlled by 
regulating the amount of steam fed to 
the heater; the steam is condensed, 
thus diluting the brine. Salt in sus- 
pension begins to dissolve immedi- 
ately. The heated brine and salt flows 
to the saturator vessel of upflow design 
and of sufficient volume and retention 
period so that the heated brine ap- 
proaches saturation in it. The rate at 
which the salt is fed to the feed tank 
controls the amount of crude salt in 

*U. S. Pat. 2,555,340. All information 


in this article covered by patents issued 
and pending 


DOUBLE EFFECT process was worked out in the pilot plant. 
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power cost is low, product control is high, sealing problems are eliminated. 
Installed cost of a refining unit is about 60 percent of usual equipment. 


suspension in the vessel. This in turn 


saturation of the brine 
leaving the saturator vessel. If the 
heater is operated at atmospheric 
pressure and sufficient steam is sup 
lied, the temperature of the brine 
caving the saturator will be slightly 
less than the normal boiling tempera 
ture of a saturated solution of the salt 
feed, (225 deg. F.). A small amount 
of fine salt and all insolubles will be 
carried out of this saturator with the 
brine, which then flows to a settler 
vessel. In this settler all relatively 
coarse insolubles settle out, while the 
brine overflows and is pumped through 
a pressure filter where the remaining 
insolubles are filtered out. 


controls the 


EFFICIENT HEAT EXCHANCE 


The clarified hot saturated brine 
then is circulated to the evaporator leg, 
where it is mixed with the brine circu- 
lating in the evaporator or crystallizer 
body. The temperature of the brine 
circulating in the crystallizer is main- 
tained at a predetermined temperature 
by a condenser. The hot feed brine, 
when it mixes with the internally 
circulating brine, will flash cool in 
the body of the crvstallizer and liberate 
vapor while cooling. The amount of 
vapor released will be about the same 
as that used in the original heating, 
and the salt crystallizing out during 
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the cooling process will be about the 
same as that dissolved in passing 
through the saturator vessel. 

\ slurry of crystallized salt and 
brine is discharged from the evapo 
rator through a level control valve and 
passed to the salt separator where the 
salt settles out. The clear brine over 
flows to the salt feed tank where it 
picks up more salt. Thus the process 
is continuous, the refined salt settling 
out and additional crude salt being fed 
it the desired production rate. 

rhe refined salt settling out in the 
salt separator can be pumped as a 
slurry to a centrifuge or top feed filter 
which separates the salt from the 
brine. The brine is then returned to 
the salt separator vessel. 

When it is necessary to treat the 
brines chemically to remove undesira 
ble soluble salts from the svstem, the 
necessary chemicals, such as caustic, 
can be added with the salt. and the 
precipitated salts will be removed in 
the settler and filters 

Where electric power is sufficienth 
low in cost or boiler 
wailable 
can be used in place of boiler steam 


stcam is not 
the vapor compression cvcle 


The use of a diesel driven vapor com 
pressor in this process is very prac 
tical. Since the absence of tubular 
he iting surface permits the compressor 
to operate under conditions of maxi 
mum heat utilization, the over-all 
thermal efficiency of such a refining 
unit would be at least 70 percent 
When tubular heaters are 
used, the range of compression must 
be great cnough to raise the saturated 
temperature of the compressed vapor 
high enough to offset the temperature 
drop across the tubes of the heater 
plus the “boiling point rise of the 
saturated solution.” 


le SC d 


LOW POWER COSI 


In this new process this loss of 
effective temperature level is avoided 
because the vapor condensing in the 
brine raises the température of that 
brine to the boiling point correspond 
ing to the vapor pressure existing in 
the heater. For example, assuming 
that the pressure of the vapor dis 
charged from the compressor is atmos 
pheric, the saturated temperature 
would be 212 deg F., the brine dis 
charging from the heater would then 
be approximately 225 deg. F.. and 
the heater would operate at atmos 
pheric pressure. Thus, in this process, 
the power cost of overcoming the boil 
ing point rise is eliminated. The 
difference in pressure between the 
inlet and outlet of the vapor com 
pressor will determine the temperature 
difference between the heater and the 
evaporator. To make the operation of 
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the unit self-sustaining, this pressure 
difference should be about 12 psi. 
Even so, the power cost of operating 
the unit is astonishingly low. 


DOUBLE EFFECT MORE EFFICIENI 


Greater production rates per unit 
of flow through the heater and filters 
as well as better steam economy arc 
obtained by additional effects, such as 
the double effect unit shown. 

In the double effect unit the mixture 
of salt and brine discharged from th« 
crystallizer, instead of passing to the 
salt separator, is passed to the second 
stage flash crystallizer. The tempera 
ture of the brine in this second crys 
tallizer is maintained at a much lower 
temperature than that existing in the 
first evaporator. ‘The brine is flash 
cooled to this lower temperature, dc 
positing additional salt and releasing 
additional vapor. ‘The mixture of salt 
and brine from the second evaporator 
is passed to the salt separator vessel 
where the refined salt is scttled out 
and the brine is passed to the salt 
feeder tank as before. 

For the purpose of economy the 
vapor released in the first crystallizer 
is condensed in the second heater 
which is supplicd with the relatively 
cool brine and salt from the salt 
feeder tank. The use of this second 
stage of flash cooling and reheating 
will reduce the steam consumption 
per ton of salt produced by approxi 
mately 40 percent. 

Ihe quality of salt produced by 
flashing to this lower temperature is 
not affected, but the production of 
salt per gallon of brine circulating 
through the equipment is matcrialh 
increased. A third stage of flash cool 
ing and reheating can be added for 
further cconomy. 

The new process, when used to re 
fine sodium chloride, takes advantage 
of the fact that calcium sulphate be 
comes decreasingly soluble in sodium 
chloride solutions as the temperature 
is raised above 180 deg. If the high 
temperature direct contact heater is 
operated at atmospheric pressure, the 
temperature of the brine leaving the 
heating zone would be about 225 
deg. F., and it is at this temperature 
that the dissolution of the rock salt 
takes place. The dissolution of the 
gypsum also takes place and the brine 
leaving the filters is saturated with 
calcium sulphate as well as with so- 
dium chloride. However, the amount 
of calcium sulphate in solution will 
be much less, at 225 deg.. than would 
be present at a temperature of 180 
deg. F. or less. Consequently, when 
the brine is flash cooled after the 
settling and filtering operation, this 
cooled brine is considerably under- 


saturated with calcium sulphate, and 
calcium sulphate cannot crystallize i 
the evaporator so the sodium chloride 
produced is relatively free of this im 
purity. 


HIGH GRADE OF PURITY 

Salt refined by this process is almost 
calcium sulphate free; a small amount 
of brine in the crystal and inadequate 
washing of the mother liquor from 
the crystal surfaces in the centrifuge 
or filter will result in a final calcium 
sulphate that will not exceed 0.004 
percent calcium sulphate 

When New York State rock salt is 
fed into the pilot unit and sufficient 
caustic is used to maintain the circu 
lating brines at a pH of approximately 
10.8, the cool circulating brines have 
the following analysis 


Cady, 2.53 gpl 
CaCh 0.76 * 
NaOH om * 
- 0.001 * 
NaCl - saturated 


Salt produced from this brine will 
average the following analysis without 
excess washing: 


Moisture 0.020 percent 
Cady 0.005 
CaCh 0.002 

MgCl 0.001 
6.0000 
NaCl (Dry) 99.992 


The above salt centrifuged, and re 
slurried with brine (made up by dis 
solving the above salt) and centrifuged 
a second time will have the following 
analy SIS 


Moisture 0.020 percent 
Cad 0.001 
Cal o.0005 
MeCl 0.0002 = 
NaCl (Dry) 99.998 


The advantage of this process with 
respect to control over the purity of 
the product is apparent. The continu 
ous recirculation of the evaporator 
brines through the settler and filter 
prevents the accumulation of the pre 
cipitated insoluble salts in the concen- 
trated evaporator brines which occurs 
in the conventional process. Any ex 
cess chemicals required in the chemi 
cal treatment of the brine are not 
concentrated in the evaporator brines, 
but are returned to the treating sys 
tem. 

The absence of heating surfaces has 
climinated scale problems, which are 
frequent in the conventional process. 
In addition, the absence of Lestinn 
surfaces permits the selection of the 
proper crystallizer temperature where- 
by it is practical to make a separation 
of soluble salts such as crude mixture 
of KCl—NaCl etc. In this case the 
salt most insoluble at the high tem- 
perature would be settled out, while 
the more soluble salt would be crystal- 
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EXPERIMENTAL PROOF: Two fluids with widely differing densities and viscosities demonstrate the same flow 


Convenient Flowmeter Conversions 


This article demonstrates the feasibility of calibrating any flowmeter 


with the most convenient fluid at hand (e.g., air or water) and of converting 


the calibration so obtained to any other fluid without loss of accuracy. 


DAVID P. HERRON 


Flow rates are often measured by 
observing the loss in static pressure of 
1 fluid when it passes through a con 
striction in the line. In orifices and 
venturi mete the pressure loss is 


caused primarily by an increase in the 
kinetic energy of the fluid flowing. In 
the common type of glass flowmeter, 


often used for laboratory work, the 
downstream pressure tap is usually far 


from the restricted section, the kinetic 
energy increase is small, and the pres 
sure loss is mainly due to fluid fric 
tion. 


D. P. Herron carried out this work 


while a member of the staff of the 


School of Chemical Engineering Prac 
tice, Massachusetts Institute of Tech 


nology. He is now with the Atlantic 


Research Corp., Alexandria, Va. 
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t is often necessarv for the engineer 
to calibrate differential-pressure flow 
meters and to correct the original cali 
brations for deviations of density and 
viscosity from the calibrating con 
ditions. There are standard proce- 
dures for making such corrections for 
wifices and venturi meters. (To wit: 
by using the appropriate coefficient, 
C, in the familiar flowmeter equation. 
C is determined as a function of the 
Reynolds number either by direct cali- 
bration or from readily available tables 
published for standard orifice and ven- 
turi meter installations. ) 

No single relation correcting for 
changes in Reynokis number, applica- 
ble to all types of differential-pressure 
flowmeters, is in common use. Benton' 
and Whitwell® discuss the effects of 
density and viscosity on flow through 


March 1952—Cuemicat 


glass laboratory flowmeters and recom- 
mend the use of several relations, de- 
pending upon the shape of the meter 
ind upon whether the flow is stream- 
line or turbulent. 

The purpose of this article is to de- 
rive a aon relation suitable for all 
types of differential-pressure flowmeters 
in both the streamline and turbulent 
regions. Supporting data show that 
this relation holds even for relatively 
great differences in the densities and 
viscosities of the fluids flowing. 


FLOW RELATIONS 


In the following derivation, it is as 
sumed that there are no_ potential 
energy changes and that between the 
two pressure taps variations in density 
and viscosity are negligible. Then 
Bernoulli's equation may be written 
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Expressions for the various friction 
losses which make up F are given by 
Perry.’ All of these expressions—the 
Fanning equation, empirical relations 
for elbows, sudden contractions or ex- 
pansions, gradual contractions, uni- 
form diameter sections, etc., in both 
streamline and turbulent flow—can be 
reduced to an equation of the form: 

F = (w*/p*) (w/y) (2) 
The function ¢,(w/2), of course, in- 
cludes various tube dimensions, which 
are constant for any one flowmeter. 

Fq. (1) can be rewritten: 


p p* dr (w/ u) 
w? 
where the functions ¢, and ¢, include 
linear dimensions of the flowmeter. 
This equation can be rewritten: 


— pS P/w* = (w/z) (4) 

Eq. (4) should apply at various 
densitics and viscosities to any one 
flowmeter. As would be expected, the 
orifice equation can be reduced to this 
same form. The equation for orifices 
may be written‘ as follows: 


S. (2g. P/ 
(1 — 
Here the orifice coefficient, C, has 
been expressed as a function of the 

Reynolds number, 4w/xuD,. 

By including all meter dimensions 
and other constants in a new function 
of w/u, Eq. (5) becomes: 


~ by (4w/r Dd.) 


(5) 


q = P/p) (w/u))* (6) 
which can readily be reduced to the 


same form as Eq. (4). 


NOMENCLATURE 


= Orifice coefficient 
= Orifice diameter 
= Conversion factor to relate force 
units and mass units 
= Constant for a given flowmeter 
pressure drop across flowmeter 
= Volume rate of flow 
= Cross-sectional area of flow 
= Average velocity at a cross-section 
= Mass rate of flow 
Correction factor for velocity dis- 
tribution at a cross-section 
= Ratio of orifice diameter to pipe 
diameter 
= Absolute fluid viscosity 
= Average fluid density 
= Prefix, indicating a function 


SUBSCRIPTS: 

1, 2, 3, ete., refer to different functions 
or different cross sections. orefers to 
orifice opening. 

Note: All quantities must be expressed 
in consistent units. 
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Eq. (4) is rather inconvenient to 
use, since trial-and-error is involved if 
the flow rate is to be found from a 
known pressure drop. Multiplying 
both sides by (w/u)* gives a more 
useful relation: 

— p& = (w/n) (7) 

Eqs. (4) and (7) are essentially ex- 
pressions of the principle of dynamic 
similarity, which states that flow char- 
acteristics of various fluids should be 
the same at a given Reynolds number. 

The proposed relation, Eq. (7), can 
be reduced to simple forms in certain 
special cases. As Benton' showed, for 
streamline flow in long-tube capillary 
meters with negligible end effects, Eq. 
(7) becomes: 


—pa P = ky (w/ (8) 


while including a term for end effects 
gives: 


— pA P/p? = ky (w/u) + hy (w/u)* (9) 


Also, for an orifice in which the 
Reynolds number is above 30,000, the 
orifice coefficient is practically con- 
stant,* and Eq. (7) becomes 


— P/u? = ky (w/p)? (10) 


or 


w = (1/k) (p (11) 


PROOI 
Applicability of Eq. (5), and hence 


of Eq. (7), to orifices and venturi 
meters over wide ranges of Reynolds 
numbers has been tested by many in- 
vestigators; there is little doubt that 
Eq. (7) expresses the flow through 
such meters with satisfactory accuracy. 
Few results have been published, how- 
ever, on the effects of wide variations 
in density and viscosity in glass labo- 
ratory flowmeters. 

Three common types of these glass 
flowmeters—a uniform diameter glass 
tube, a capillary flowmeter, and a 
sharply tapered flowmeter made by 
drawing out a glass tube—were cali- 
brated on water and air, fluids having 
greatly different densities and viscosi- 
ties. All of the data were taken at 
room temperature and atmospheric 
pressure. Based on the smallest cross- 
section in each of the meters, Reynolds 
numbers ranged from 5,400 to 18,000 
for the uniform diameter tube, 660 to 
13,000 for the capillary flowmeter, and 
1,200 to 12,200 for the tapered meter. 

The graphical correlation of the data 
by this equation is seen to be quite 
satisfactory for all three flowmeters, 
as the data for both air and water lie 
consistently on the same curves. 

Within the precision of the evperi- 
mental technique used, it appears to 
be as accurate to calibrate any of the 
flowmeters on one fluid and use the 


calibration for calculating the flow of 
the second fluid as it would have been 
to calibrate the meter on the second 
fluid directly. 

In practice Eq. (7) has been found 
useful in calibrating gas flowneters 
used for experimental ab.orption 
towers when the desired gas rites have 
been above the capacity of tne availa- 
ble calibrating devices or when dealing 
with water-soluble or corrosive gases, 
such as ammonia or hydrogen chloride. 
The calibration can be conveniently 
made with water even though the flow- 
meter is used for gas-flow measure- 
ment. 

The flows of various liquids through 
spray nozzles have been correlated very 
satisfactorily by Eq. (7). This equa- 
tion has also been used where it was 
inconvenient to insert a flowmeter of 
the usual type in the line. Here flow 
was measured by calibrating the pres- 
sure drop through a section of the line 
itself. A slightly modified form of Eq. 
(7) can also be applied at any given 
position of the float in a rotameter, as 
shown by Martin.’ 
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NEW SALT PROCESS 
Continued from page 141 


lized out in one or all of the crystal- 
lizers; the salts settled out can then 
be refined in a separate refining unit. 

In this new process the steam used 
per ton of salt refined is considerably 
than that of the conventional 
process, mainly because there is maxi- 
mum utilization of the temperature 
drop available. Loss of effective tem- 
perature levels due to boiling me 
rise per effect; temperature losses 
across the tubes of the heater and 
losses of heat in the condensate 
drained from each effect are elimi- 
nated in this process. As a result, 
when sodium chloride is refined, the 
new process will require 1,900 Ib. of 
steam per ton of refined salt in a dou- 
ble effect unit and 1,400 Ib. of steam 
in a triple effect flash unit, as com- 
pared to 2,600 Ib. of steam per ton 
of salt in conventional triple effect. 

Since tubular heating units are not 
used, the installed cost of a refining 
unit based upon this process is only 
60 percent of that of the conventional 
process equipment. 


less 
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Stack exit velocity, fos 


1—Chart gives maximum velocity rise; for rise at 


any distance see Fig. 2. 


Moximum 


Stacks for Pollution Control—lIl 


velocity rise, feet 


Last month’s article showed how stack height affects ground 


concentration and gave a rough method of calculation. This article adds 


the refinement of plume height. 


Next month, solid particles. 


S. STEINBOCK 


of stack height on the 
chimney discharge 


1 OF Zax 
was discussed in Part I of this artick 
Chem. Ene., Feb. 1952, p 202 It 

mportant to note that the max 
num ground concentration of the pol 
utant vare INVEOTSC i the square 
t the effective stack height 

By “effective stack height” we mean 
the actual height of the chimney, plus 
th ume mse. Tf only an approxi 
nat ulation 1 required, the plume 
ise factor may be ignored and the 
ictual stack height mav be substituted 
n the formulas discussed in Part I of 
thi ticle. Suppose, however. that 
to me tine qu nents of maximun 
perm concentration an effectiy 
tack height of 275 f equired 

If the plume ris ignored this i 
the actual height of the chimner 


which will have to be built 


But sup 


R. S. Stemsock, in the engineering 
division of Imperial Oil Ltd. at Sarnia, 
Ont., ts concerned mainly with the 
development ot the company's utility 
services. He is the author of a mum 
ber of technical papers including onc 
on insulation thickness in our May 
1950 ISSUE 
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pose that the plume rise is 50 ft 


Then 


percent of the permitted value. From 


ve have an effective height of 325 ft 1 pollution standpoint this is advan 
ind the concentration will be reduced — tagcous, but the investment could well 
in the ratio of (275,°325)*% 1e., the have been reduced by making the stack 
oncentration will be only about 7) only 225 ft. high. since the plume 
130 
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Fig. 2—Chart converts maximum te actual velocity rise at any distance. 


Distance from stock, feet 
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rise would have yickled the necessary 
additional effective height for disper 
sion. 

It is due to Bosanquet, Carey and 
Halton (J. Inst. Mech. Engrs., Lon- 
don, Dec. 1950) that we now have a 
method for calculating the plume rise. 
With it substantial savings in stack 
investment can often be madc 


PLUME RISE 


How high a plume will rise depends 
on 

1. The velocity with which the gas 
is discharged from the stack 

2. The difference in density be 
tween the gas and the surrounding 
atmosphere due to the temperature 
difference between them 

3. The gradient of the potential 
atmospheric temperature 

lhe first two factors are self-explana 
tory and they will determine the path 
of a plume. The third factor, how 
ever, will determine the maximum 
height which the plume can attain. It 
requires some explanation 

rhe gradient of the potential atmos 
pheric temperature is the deviation 
trom adiabatic conditions. The atmos 
phere is said to be adiabatic when the 
temperature decreases with height at 
the rate of 2 deg. C. per 1,000 ft 
rise. Departures from this rate of 
change are frequent and the gradient 
is the difference between the actual 
ind adiabatic conditions. Thus, if the 
ur temperature decreases at the rate 
of 1 deg. C. per 1,000 ft., the gradient 
of the potential atmospheric tempera 
ture 1)-(—2) icc. =1. Mathe 
matically, if G = gradient of the poten 
tial atmospheric temperature and 
actual rate of change in atmospheric 
temperature, then G = y +2. 

When G is negative it follows that 
the air temperature decreases with 
height more rapidly than under adia 
batic conditions. Under those circum 
stances the plume will continue to 
rise indefinitely. A much more com 
mon condition, however, is for the air 
temperature to decrease at a slower 
rate than under adiabatic conditions. 
Then G is positive and an equilibrium 
will be reached. The plume after at 
taining a maximum height will con 
tinuc to travel horizontally. 

So far we dealt only with a decreas 
ing air temperature with height (i.c., 
negative y). If the temperature in 
creases with height (i.c., y is positive) 
we have a case of “temperature invert 
sion.” (The equations and charts dis 
cussed below can be used for slight 
inversion where J in Eq. (5) remains 
positive. For more serious inversion, 
cleanup of the effluents is needed by 
means of separating equipment.- 
Editor. ) 
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Steps in Calculating a Plume Rise Problem 


Use at Wind Velocity —--~ 
Step Fig Operation Vv 30 fps Vv 15 fps 
1 Find 7, = (273 + = 293 KL! we we 
2 Find 4 10 148 14s 
3 Find 5/7, = 148 302 ow ow 
4 1 Find maximum velocity rise 
> 2 Find actual velocity rise at 2,000 ft. from stack “OS 77.5 
6 Find rise due to density difference alone, as follows 
3a Find coefficient A 37.5 7> 
3b Find coefficient B 8.5 7 
Be Find rise due to density diff “ S15 
7 Add velocity rise (<tep 5) and rise due to density 
difference (step 6 8* $02.5 
Caleulate T) = 302 148 204 
9 Find components of factor /. as follows 
4a Find coefficient € 1.31 3t 
4b bind coefficient 0.68 0.68 
de Find coefficient E 3.25 0,75 
10 Caleulate factor J gic py +1 3.05 1.5 
id Find factor P 2.25 
12 Caleulate S = P +2/J —2.. 0.91 0.15 
18 te Find maximum rise due to density diff. and temperature 
wracient 7.6 0.5 
It Add velocity rise (step 5) and rise found in step 13 42.4 SS 
15 Compare results obtained in steps 7 and 14. Conclude 


that in this case the effect of the temperature gra- 
dient was to reduce the plume rise at a point 2,000 ft 
from the stack. Hence use result of step 14 and not 


that of step 7 


* This ignores the effect of the gradient of the potential atmospheric temperature and hevce the cheek 


in steps 8 to 14 is needed 


CALCULATING PLUME RISE 


Velocity Rise—Vhe maximum 
height which a plume will attain duc 
to velocity rise alone is given by the 
equation 


4.77 


= T5043 V/u i 


and the height at a distance X from 
the stack is: 


Z = (1 — OBZ maz-/ X 2 
when XY > 2 Zunes 


Density Difference Rise—The path 
of a plume due to density difference 
between the gas emitted from the 
stack and the surrounding atmospher 


NOMENCLATURE 
Acceleration due to gravity, 32.17 ft. 


sec. 

Gradient of the potential atmospheric 
temperature, deg. C. 1,000 ft. rise. 
Actual stack height, ft. Effective 
height H + plume rise. 

Actual gas quantity emitted from 
stack, cu. ft. sec. 

Quantity of gas emitted from stack, 
converted to 20 deg. C., cu. ft. sec. 
Actual gas exit temperature, deg. C. 
abs. 


08 


Temperature at which gas density 

equals that of surrounding atmos- 

phere, deg. C. abs. 

u__— Exit gas velocity, fps. 

Wind velocity, fps. 

x Coordinate used in table accompany- 
ing Eqs. (3) and (4). 

X Horizontal distance from stack, ft. 

z Coordinate used in table accompany- 
ing Eqs. (3) and (4). 

Z Vertical plume rise above top of 
stack, ft. 

>» Actual rate of change of atmospheric 

temperature, deg. C. 1,000 ft. 

Density of gas relative to air, both at 

20 deg. C. 

T fT. 


can be calculated by solving the 
simultancous equations 


x = 357 ~ 3 
Z = 6379 


where x and z are related as follows: 


x 05 10 18 30 =1 “0 90 100 
s @23 4's 6.6 7 7.2 

The path of a plume plotted from 
Eqs. (2), (3) and (4) neglects, of 
course, the effect of the temperature 
gradicnt. The latter factor must be 
considered since it governs the mani 
mum height which the plume will 
attain. 

Combined Effect of Density Differ- 
ence and Temperature Gradient—The 
maximum heaght of a plume due to 
density difference and temperature 
gradient is given by 


w7 


6.37¢ log, J? + 2/J — 2 5) 


where J = 0.43 
Qu aG 


~o2n ™)41 
g 


Problems of Plume Height—In 
cases where only the maximum rise of 
a plume is of interest, Eqs. (1) and 
(5), plus the stack height, will give 
the desired result. That is 


1.77 V Qu 
Maximum plume rise = i+ \ 
+ 6379 log + 2) 6 


In problems in which the plume 
rise at a specific distance from the 
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E 


Coefficient B (lefthand section) 


> T 
3 


and h—Coefhicients A and B tor 


Coefficient B (righthand section) 


determining plume rise due to density difference. 


Distance from stoc 


+ + + +++ +4 ++ 


For decimal muitipies - 
+ of B, multiply result — 
+ by the same factor 


+ ++ tt+++-+ 


hig 3¢—Using coefhicients 4 and B this chart solves Eqs. (3) and (4) 


and 
ipplied, but it is im 
that the r do not 
take Ca f the effect of the radient 
atmospheric tempera 


this reason it is also 


required 2 3 
hould be 


portant to not latte 


bor im 
portant to check thesc problems to 
maximum plume height Eq. ¢ 
if the latter is found to be lower 
the mse due to gas velocity and density 
only, an obtained that 
the plume has attained its maximum 
height and the latter figure 
the 


ture 


and 
than 


indication is 


should be 
used concent 
formulas 

The example given below will illus 
trate the method of solving problems 


ground ition 


146 


in plume rise by means of the 10 
handy graphs developed for this pur 
pose 
Example—Find the plume nse at 
a distance of 2,000 ft. from the stack 
under the following conditions: 
U = 37.5 fpe. 
T = 450 deg. C. abs 
2,320 cfs. 
Q: = QT, /293 =2,400efs. 
é 1.03 
G = 1.0 deg. C. per 1,000 ft. 
V = 20 mph. and 10 mph. 
= 30 fps. and 15 fps. (approx.) 


The step-by-step solution is shown in 
the tabulation on the second page. 
It will be noted that while the 


Rise due to density difference, feet 


for plume rise due to density difference. 


velocity rise has not yet attained the 
maximum height at 2,000 ft. from the 
stack, the rise due to density differ 
ence and temperature gradient has. If 
the total maximum rise of the plume 
is required the results in step 4 and 
step 13 should be added yielding 
heights of 42.6 and 90.5 ft. at wind 
velocities of 30 and 15 fps. respec- 
tively. 

The example given shows clearly 
how stack heights can be reduced un 
der certain conditions—with conse 
quent monctary savings—and how 
uivantage can be taken of the natural 
rise of the plume to increase dispersion 
of the pollutant. 
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OOPS BSH coo 
60 = 
0 20 40 60 60 00 120 140 
a 
= 


CoefficientD 
Fig. 4a and b—Give coefficients C and D for use 


80 T 40 

a 
=| 50 oc 
= Bd 
30 +—+—+—+ + + 15 22 

% 20 50° +10 

1,000 

10 +—+ 3,000} 5 = 

° 


For decimal multiples of 8 or S TT THAT 
40 multiply result by some factor 

T ++ — 
20+ 

| } AY 

2 —+ 4+ 4+ 4+ + 

+-+-++ +i s+ 

Tt tin + Witt TI 

+ + 
3 + 4+—| 
2 + 

Z 


i 2 3 5 7 0 20 30 8070 100 200 500 1,000 2,000 
Moximum rise due to density diff and temp. gradient, feet 


Fig. 4e—Gives maximum rise due to density difference and temperature gradient. 
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Fig. 4d—Gives factor P for use in step 11. 


E 290 200 
w 230 80 
200 = + + + - + + +—+ + + + + > + 4 
° + + + + + + tT + + + t + + +> 
20 + 
3 + — + + + + + + rt 
= 
2 
> 
oe 
% 05 10 2.0 2.5 12345678 9 123 14 15 


Values of factor P 
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MEMO FROM THE EDITOR 
Continued from page 133 


ket researchers, college professors, re 


search and development engineers, 
salesmen, production supervisors, oper- 
ating engineers, advertising managers, 
technical service men, public rela- 
tions personnel, advertising agencies, 
pilot plant operators, subscribers and 


non-subscribers, friends and critics. 


But what did we get out of this 


week of “holiday” in Cincinnati? 
We learned plenty. For one thing, 


we got an intimate feel of the area's 


chemical process industries, their 
everyday problems and ways of oper- 
ating. Besides, we got to know many 
of the people who make these indus 
tries tick and what they think of the 
job we're doing. 

And when it’s all added up, we feel 
that the Cincinnati-type plant visits 
and conferences help us keep our 
finger on the pulse of the industry as 
well as to “see oursels as ithers see 
us.””. That's all we ask for. 
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Whence the Money? 


\ year ago when questions about plans for capital 
expenditures, the chemical companies reported that 
more than ninety percent of their 1951 funds would 
come from depreciation reserves and retained carnings 
his vear fully a third of the companies expect to bor 
row from institutions or sell new securities to raise the 
money they need for expansion and modernization. In 
fact, chemicals were the only group in McGraw-Ilill’s 
fifth annual survey to rely heavily on equity financing 
This is an encouraging commentary on the public’s ap- 
praisal of chemical prospects. But it is also an admission 
that the industry's reserves are being caten awav by 
higher taxes and rising costs. 

The big question: will taxes leave enough to pay 
the bills for new plants and equipment? It’s sobering to 
realize that Uncle Sam took sixty percent of all corpo 
rate net income last vear. Not much was left to be di 
vided between stockholders and the growing needs for 
expansion and modernization. Yet our future economic 
strength and progress surely depend on the continued 
growth of basic industries such as those of the chemical 


process group 


Longer Payoff 


Here's another significant finding in our 1952 sur 
vev: Over forty percent of all the companies reported 
that it takes longer now for an investment to pay off 
than it did only two or three vears ago. Equipment 
costs are up, and taxes cut into the additional profit you 


Many 


companies also say they have about exhausted their back 


get from more efficient processes and machinern 


logs of obvious, quick paving improvements resulting 
from carher research. ‘They are scraping the bottom of 
the barrel now for more marginal prospects that won't 
pay off in less than five to ten vears. Thus the obvious 
conclusion: if profits continue to drop, a good many of 


the projects might be junked 


De You Belong? 


Our correspondence columns this month reveal a 
gratifving interest in the plan for honoring our long-time 
subscribers. Already a considerable rivalry has developed 
im some states and we may have to call in outside help 
to arbitrate the final awards. If by anv chance vou are 
one of those who has a longer record that those now in 
cluded in our tentative Roll of Honor (sce p. 258), we 
want to hear from you immediately 
For those “Old ‘Timers” who missed the original 
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announcement on page 158 of the January issue, here's 
the plot: This is our fiftieth year and in July we intend 
to celebrate appropriately with a golden anniversary 
issue. One of its features will be an honor roll of the 
longest continuous subscribers in each of the forty-cight 
states and principal foreign countries. (Inadvertenth 
we omitted the District of Columbia and were properh 
called down by A. M. Houghton of Gulf Oil Corp. who 
has been a reader since 1905 and a continuous subscriber 
since February 1917. Our apologies, Mr. Patent 
Attorney! } 

Henry W. Dahlberg of The Great Western Sugar 
Co. in Denver poses another problem. He has his per 
sonal bound copies of Electrochemical and Metallurgical 
Industry for the period October 1907 to June 1909 when 
he was an undergraduate at Minnesota. After that his 
employers took over and since April 1915 the “Met. & 
Chem.” subscription has been in the name of the tech 
nical library which has been under Dr. Dahlberg’s super- 
vision for most of the past 37 years. Do we hear any 
objections to thus personalizing Colorado’s leading entry 
on the Roll of Honor? 

But our most urgent need now is to hear from those 
of vou who really belong on our honored list and are 
just too modest to tell us. Or can it be that you haven't 
gotten around to writing? A penny postcard costs onh 


two cents. 


Setting Up Two-Way Communication 
President Jess Davis of Stevens Institute says that 
the average engineer suffers seriously from outstanding 
weaknesses in the fields of human relations and com 
These are closely related. Failure to 
an organization most often 


munication 
progress satisfactorily in 
results from inability to get along with other people— 
which in turn may depend on inability to communicate 
one’s ideas to others. Recognizing these natural barriers 
to progress, many companies try to help younger engi 
neers to do something about their deficiencies. Courses 
in writing and public speaking are helpful but usually 
inadequate. Other means must be found to aid in the 
personal development and growth of the individual 
And since this is a responsibility of management, a lot 
of thought is now being given to all phases of communi 
cation within industrial organizations. 

Johnson & Johnson of New Brunswick, N. J., is one 
of those to recognize and accept this challenge to man 
agement. It rec ently set up a six-man team of top execu 
tives to serve as a study panel. First the group gave 
themselves an intensive, practical course in the problems 
of communication within the company. Then they went 
ard after hundreds of interviews and intra 


to work 
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mural discussions, turned out a report that is already 
helping to break down the inherent barriers to better 
communications between management and employees. 
Here are some of the highlights of the panel's study: 

“Listening and acting on the basis of what subordi- 
nates think, not what we think, is absolutely essential 
to realistic management. If management doesn’t first 
dispel completely any feeling of disinterest or impatience 
—all of its group meetings, written reports and individual 
pat-on-the-back contacts are worse than useless.” Other 
bottlenecks include the bosses who figure no news is 
good news. Actually lack of complaint or criticism 
is often symptomatic not of a happy organization but 
of poor communications upward . . . Managers who 
try to dodge the personal problems of their subordi 
nates cannot expect understanding and support. Most 
serious of all is management's failure to act on unhapp\ 
conditions after they have been brought to its attention. 

These are some of the organizational faults that cut 
off communication and block the path toward better 
human relations. ‘To recognize these shortcomings 
and set about to improve them is most commendable 
Engineers as well as all other emplovees can best develop 
in a climate of two-way communication. 


Making Men Worth More 


\n intriguing question: Are higher salaries a cure 
for the current shortage of engineers? Certainly there 
are plenty of arguments in its favor—now and in the 
future. Better remuneration would tend to attract more 
youngsters into the profession—particularly those who 
question the values in higher education. Bigger pay 
checks might encourage the return of more mature en- 
gineers who have gone into sales or more profitable busi- 
nesses of their own. Most important, higher salaries 
would undoubtedly stimulate better utilization of engi- 
neering talents too often wasted in non-engineering 
work, 

In a recent address before the Wisconsin Society 
of Professional Engineers, John Gammell of Allis- 
Chalmers comes up with the simple idea that if engi- 
neers were worth more, they would get more. The prob- 
lem, as he sees it, is to make them worth more—to their 
employers and to themselves. From his own experience, 
he sees good reason for industries to invest in in-plant 
training courses, in setting up additional fellowships and 
grants for university research and scholarships, for partic- 
ipating in correspondence courses and work-study train- 
ing programs at both secondary and college levels. 

But in the end, the problem of self-improvement 
is up to the engineer himself. There is nothing inherent 
in our profession that entitles us to more than we as indi- 
viduals contribute to the proceeds of our work. It’s not 
so much a question of dividing up the present pie as it 
is of having bigger and better pies to divide. And that’s 
how engineers can often help most to make themselves 
worth more. 


Cuemicat 1952 


Mutual Respect and Confidence Needed 


Government-industry relations in the operation 
of plants and research laboratories owned by Uncle Sam 
is a subject cf increasing importance to our industry 
and profession. Recognizing this, the Chemical Engi 
neers Club of Washington recently brought together 
three outstanding speakers to discuss the essentials for 
effective collaboration in such contracts. Carbide vice 
president George T. Felbeck gave the most concise 
description of the most needed point when he said, 
categorically, “Mutual respect and confidence are abso 
lutely necessary.” 

But this takes more than merely a sound personal 
relationship. It requires a contract that fully complies 
with the law and which will stand up under the most 
careful audit by the General Accounting Office. This 
point of view was presented by Frank H. Weitzel, 
assistant to the Comptroller General. It was evident 
also from his remarks that GAO is no longer an inquisi- 
tion agency. Now it is fortunately operated only to 
interweave sound commercial systems used bv con- 
tractors with cooperative review to be sure that the 
taxpayer's money is legally spent. 

No less significant is the military attitude as was 
presented by Undersecretary of the Army A. S. Alex- 
ander. The truly cooperative spirit was evident in his 
remarks as he pointed out that present contract prac 
tices are really only a part of the needed “technique of 
partial mobilization.” By this he meant an effort to 
get what the Military needs, on time, in adequate 
quantity, at proper cost, but with a preservation of 
the civilian economy. 


U.S. Tariff at Historic Low 


Even though the tariff has long since lost much 
of its political glamour, the subject is certain to find 
a place in the party platforms and subsequent debates. 
With this imminence in mind, we were surprised to 
learn from a recent survey that the average level of our 
import duties is now down to its lowest point since 
the first U. S. Tariff Act of 1789. For what it’s worth, 
we are now a “low-tariff” nation. 

A recent study of the U.S. Tariff Commission 
based on 1949 imports shows that from the beginning 
of Cordell Hull's trade agreements program in 1934 to 
August 1, 1951, we reduced the duties on 82.7 percent 
of the total dutiable imports. On the average these 
rates were more than cut in half. Before 1934 the ad 
valorem equivalent was 27.7 percent; after August 1, 
1951, it was 12.5 percent. Applied across the board 
to all dutiable imports, whether reduced, bound or un- 
touched, today’s average of 13.3 percent is the lowest 
ever recorded by the American Tariff League. 

We must remember, too, that the United States 
imposes duties on less than half the merchandise arriv- 
ing from abroad. Certainly we can no longer be called 
a “high-tariff’ country. 
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New Thermodynamic Concepts Bring 
Theory and Practice Into Agreement 


Revealing hitherto undetected fallacies in classical 


thermodynamics, this entirely fresh approach explains the discrepancies 


NEIL P. BAILEY 


Nore: Before reading this article, turn 
to p. 242 for Chemical Engineering's 
imterpretation of its sigmincance 


brief 


His article is a 
the results of many 


sustained effort to improve the every 
day usefulness of thermodynamic 
inalysis and prediction. A far more 
complete presentation in book form 
In this book the 
rather simple physical ipproach to ap 
plied thermodynamics is extended 
into many areas not mentioned her 

The new book considers duct flow 
with friction and turbulence; flow with 


survey of 
vears of 


is currently in press 


vork input and heat release; other 
forms of discontinuities and instabili 
ties; batch or intermittent processes, 
such as intake and exhausting of 


cating engines. Even the power 
il thermodynamics are 
nuch simplified by making it possibk 
to follow vell as 
id il 


New tabl 


ind 


recip 


of Classi 
ictual processes as 


of gas propcrtics, \ 

useful 

in preparation 

he Problem—<Analvyses of thermo 
dynamic processes are plagued by 
experimental observations that 
theory fails to explain or predict 
Much effort goes to inventing correc- 
tion factor in ever-widen 


ng gap between theory and practice 


ipor 
functions are 


that span 


Measured flow rates don't check 
predictions, unexpected temperatures 
ire found, unanticipated discontinui 
ties and instabilities occur. 

Classical thermodynamics, now a 
entury old, was devel yped for stat 
processes and ideal eveles. Basic con 
cepts of fluid flow are essentially thos« 
of 1850 hydraulics. Modern engineer 


ing thermodynamics concocted from 
those two older ts has not been 
built up as a consistent discipline 


Workers in this field 


subye 


come to an 


New. P. Battery is professor and 
head of the mechanical engineering 
department at Rensselaer Polytechnic 
Institute, Troy, N. Y 
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between theory and practice found in all flow problems. 


inescapable conclusion that somc 
where along the line of development 
errors have crept into thermodynamic 
theory. In what follows these errors 
ire isolated and the corrected analvy- 
sis verified Ihe significance is 
worked out in several important areas 
of application and other implications 
ire pointed out. 

Energy Concepts Work is 
uniquely defined as a force acting 
through a distance. This is the onl 
way that mechanical energy can be 
transmitted from one system to an- 


other. Moving fluid streams possess 
kinetic energy because they are flow- 


ing, and gases and vapors possess in- 
ternal energy by virtue of molecular 
motion and spacing 

Liquids in elevated positions are 
often assumed to have energy attribut 
ible to their position, but they actu- 
ally do not possess such energy. ‘The 
clevation merely defines a state with 
respect to the earth. The liquids can 
receive this energy only as they move 
down hill and the force of gravity actu 
lly performs this promised work If 
they will never 
have this energy 

This contrasts with the true poten 
tial energy of a compressed spring. 
Here we have internally stored energy 
from elastic stress forces which have 
moved through deformation distances 

Fluids are often referred to as pos 
sessing energy because they exist under 
pressure. Again, this pressure mercly 
defines a state and does not represent 
energy. A noncompressible fluid that 
will not deform can be raised to anv 
pressure with zero work input—the 
force applied moves through no di 
tance. When a gas or vapor ts com 
pressed, there is work input 
the compressing force acts through a 
deformation distance. However, lik« 
the spring, this input work stavs as 
internal energy in the gas. If work is 
done by release of this pressure, its 
only source is the stored internal en- 
ergy. A fluid at rest possesses onl 
internal energy, 

Energy Flow 


never descend, thev 
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Energy can be 


March 


moved from one place to another by 
a flowing stream in three ways. Ki- 
netic cnergy 1s transported at a rate 
Wv'/2g by W Ib. per sec. of fluid 
moving at velocity v ft. per sec. Inter- 
nal energy is transported at a rate 
Wu by W Ib. per sec. possessing u ft 
Ib. per Ib. of internal energy 

In addition, the fluid stream trans- 
mits energy at a rate Pav. An absolute 
pressure P across an area a constitutes 
a force Pa moving along at a flow 
velocity v. 

This gives the total rate 
flow WE as 

WE = Wu + We/2g + Par 1 

otal internal + kinetic + 
transmitted. 

As a fluid flows along, exchanges be- 
tween these three forms of energy can 
occur and the total WE can vary. 


of energy 


lransported kinetic and internal 
energy are obvious and measurable, 


but the transmitted energy flow Pav is 
less evident. Its existence can be seen 
by thinking of water flowing down a 
hill to a turbine through a constant- 
irca pipe. As it comes down gravity 
does work on it, but its kinetic energy 
cannot change and its internal energy 
is negligible. 

The work of gravity increases Pav 
by raising P. The entire work of 
gravity is delivered to the turbine as 
transmitted energy flow Pay Stop 
ping the flow stops the transmitted 
energy because the existing force Pa 
is not working and gravity does no 
work. 

Energy Conversion — Transmitted 
energy Pav is not physically obvious 
but is very significant. Only through 
changes in it can there be changes in 
kinetic and internal energy. Kinetic 
energy can change only through ; 
force change d(Pa), and internal en 
ergy cannot change without a volume 
change d/av) 

In absence of turbulence or heat 
transfer, internal energy flow Wu can 
be changed mechanically only bv a 
force acting through a deformation 
distance. This means that a change 
dV in the specific volume V must 
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(a) 


Fig. 1—Wall shape around a duct entrance affects flow characteristics; (a) partial nozzle 
with extra entering momentum; (b) plane tube, normal entering momentum; 
(c) re-entrant tube, reduced entering momentum. 


occur with a pressure P if the internal 
energy is to be altered. For a steadily 
flowing fluid: 


Wdu = —WPd\ (2 
since for steady flow 
wh a 3) 


Use the minus sign because a gain in 
volume + dV represents a loss in in 
ternal energy. 

Change in volume flow av is made 
up of two parts 

Wdu = — Pd(av) = - Prda (A 
The change adv is a space change in 
the flow direction, and vda is an ex- 
pansion in a direction normal to the 
flow velocity. Both changes are with 
a pressure P so they both represent 
internal energy changes. But they 
have widely different effects on flow 

In classical thermodynamics, vol 
ume change dV was used as an alge 
braic quantity. This was all mght in a 
closed engine cycle when only piston 
motion could give a volume change 
dV, but it cannot be so used with a 
flowing medium 

In the special case of a noncom 
pressible medium, such as a_ liquid 
dV is zero and vda must equal —ad\ 

Energy Conversion in Space Flow 

Let us consider flow in tree spacc 
such as a wind blowing or fluid flow 
ing in a large space toward an opening 
or around an obstruction. A flow tube 
is surrounded by an imagined bound 
iry enclosing a varying flow area in 
side of which there is always a sta 
tistically constant flow of molecules 
Constant-weight flow, W Ib. per sec 
in such a tube must accelerate and de 
celerate in equilibrium with surround 
ing tubes if turbulence and mixing 
are to be avoided. 

In such a tube, energy conversion 
Padv, Eq. (4), is in the direction of 
flow and can change the transmitted 
ind kinetic energy. ‘The transverse 
energy conversion Pvda is absorbed or 
supplied by adjacent flow tubes. 

To sav that the imagined molecular 
boundary of a tube could retain or re 
flect such transverse expansion energy 
would deny the very molecular process 


Pade 


Cremicat 1952 


by which expansion occurs and in- 
ternal energy brought 
about. 

This means that with space flow, 
even though an amount of internal 
energy Wu is being transported, only 
the energy change — Padv affects the 
transmitted and kinetic energy. The 
transverse energy change — Pvyda rep- 


changes arc 


resents an exchange between flow 
tubes. Tor space flow, Eq. (1) be 
comes 

dWeE Wu) +d( We Pa 5 

— Prda 

— Pvda— Pade+ di We /2q) Par 6 

W /q)ede + Pa 0 7 

Since 1 0 is not a significaat solu- 
tion with flow 


(W/g)du d( Pa 0 (8 


Eq. (8), derived for space flow from 
in energy approach, can be recognized 
is a constant-weight flow version of 
Newton's second law. The rate of 
change of momentum equals the ap- 
plied force, or 
d( Pa) = 0 (9) 

This says that for space flow where 
there are no forces exerted by duct 
walls, flow is at constant momentum. 

Energy Conversion in Duct Flow- 
When a steady-weight flow W Ib. pet 
sec. of fluid is guided non-turbulently 
by the solid walls of a duct, the en- 
ergy conversion is somewhat different 
As before, the energy change 
icts directly to alter the kinetic and 
transmitted cnergy The transverse 
energy conversion —Pvda, which was 
exchanged between flow tubes in 
space, is now contained within solid 
duct walls. Through the mechanism 
molecular reflections at the solid 
walls, this transverse energy change is 
redirected into the flow direction. 

This means that the total energy 
flow WE of Eq. (1) is constant, so 


— Pd(av)+d(We*/2g) +d( Pav) =0 (10) 
(W/q)edv + ardP = 0 (11) 


(gain, since v = 0 is not a significant 
solution, and since for steady flow 


WV = ap 


d( 


(12) 


° - 


| 


aw 


Fig. 2—Conditions defining flow of fluid in 
a “space tube,” ready to enter nozzle. 
Space flow is at constant momentum. 


duct flow is defined by 


(ude/gV) +dP=0 (13) 


Eq. (13) for duct flow is usually 
derived from a force point of view by 
summing up forces on an element in 
the flow direction. Because the same 
force diagram is always drawn, it has 
been assumed to apply also to space 
flow. 

However, an energy approach makes 
it clear that 

a. Flow in ducts is at constant en- 
ergy and variable momentum. 

b. Flow in space is at constant mo- 
mentum and variable energy. 

Flow From Rest—Fluid flowing in 
any duct must at some point enter 
from a large space. This entering 
process is of primary importance. At 
rest in space a fluid possesses only in- 
ternal energy regardless of the pressure 
it which it exists. Pressure docs in 
fluence the amount of energy that can 
be removed from a space by a flowing 
fluid, but the only source of such 
energy is the internal energy stored in 
the space or the energy source sup- 
plying fluid to the space. 

From Eqs. (1) and (3) the rate of 
energy flow into an opening of area a 


1S: 


14) 
This changes with varying velocity, de- 
pending on how velocity affects the 
leaving pressure ated internal energy 

The manner of this variation is in 
fluenced somewhat by the way the 
walls direct the entering flow, Fig. ] 
The most common and important 
case** is the plane entrance of Fig. 
1(b). For this case, the only entering 
momeatum is that supported by the 
supply pressure P.,. 

When W Ib. per sec. of fluid flows 
in a tube in space, Eq. (9) gives the 
condition at any point as 


(Wv/g) + Pa = constant (15) 


This form of the constant momen- 
tum equation is useful for studying 
the flow of Fig. 2 by combining it 
with Eq. (3) to give 
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Fig. 5—Flow nozzle numbered with sequence of points assists in 
development of equations distinguishing space flow from duct flow. 
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Fig. 4—Typical pressure and temperature 


from space into a 4-in. dia. tube. 


constant 16 
This equation applied to Fig. 2 gives 
Pa al P + 7 

P P IS 

ests’ indicate that the wall shape 
round a duct entrance can cause a 
variation of as much as plus or minus 
20 percent in the pressure drop 
P,—P) required to produce a flow 
velocity v into a duct opening. Value 
for a plane entrance given by kq 
18) may be safely taken as a normal 
condition, because the maximum varia 
tions observed do not all change the 
nature of the conclusions that follow 
from combining Eqs. (14) and (18 


to give 


WE ur r 


04-02 0 02040608 
Distance from entrance, inches 


traverses of air flow 


This equation says that for a fluid 
leaving a still space, the energy per 
second leaving through an opening of 
area a builds to a maximum and then 
decreases as the leaving velocity in 
creases 

Working Variables—Since flowing 
fluids possess both kinetic and trans 
mitted energy, the flow situation 1s 
not defined without specifying both of 
them. A certain amount of kinctic 
energy with a low transmitted energy 
will not result in the same flow situa 
tion as the same kinctic energy with 
i higher transmitted energy 

This means velocity v alone is not a 
proper variable to use in studying flow. 
It is vital to consider the pressure P 
that accompanies the velocity; other- 
wise transmitted energy is not de- 
fined 
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Leaving velocity ratio 


Fig. 6—Effect of pressure ratio on velocity ratio for a nozzle is 
affected by nozzle design, or area ratio. 


lo care for this the kinetic energy, 
ratio N®* is defined by 


kinetic energy 
transmitted energy 
We? e 
Par 
Correspondingly, 
Internal energy ratio= Wu/ Pav=u/ P\ 22 
Another very useful concept is 
N = velocity ratio 
= ¥\ kinetic energy ratio 
= (23 
In terms of these ratios, entering pres 


sure ratio for all fluids from Eq. (18) 
is defined by 


Po/P=1+2N (24) 
When gases and vapors undergo 
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internal energy changes, value of the 
transmitted energy during the con- 
version is significant. Another ver 
useful concept is 


Cons fester Wau du 
onversion Jac = Par = PY 
25 


Liquid Flow Into Ducts—For 
liquids, internal energy u is considered 
zero and energy flow Eq. (19) takes 
the form 


WE 


‘This may be wntten 
WE 


Combining this with Eq. (24) 


WE 
This, with Eq. (24), completely de- 

fines the energy flow of a liquid en 
tering a duct from a pressure P,, for 
normal entrance of Fig. 1(b). 

hig. 3 shows that maximum pos- 
sible energy flow of a liquid from a 
free space occurs at a velocity ratio 
of N=1.0 and under pressure ratio 
P/P.=4. Careful tests” of straight 
tubes of length-diameter ratios of 1.0 
to 4.0 show instability in the range 
given on Fig. 3. 

Below P./P=3.0 and N=1.0, the 
tube flows full, and at or near N = 1.0, 
the flow breaks clear of the tube walls 
Simultaneously a high-pitched whis 
tling begins, indicating an instability 
at the zero slope point of Fig. 3. At 
higher pressure ratios the jet remains 
separated, and between P,/P of 4 and 
5 the whistle passes out of the audibk 
range (12,000 cycles per sec.) 

Upon again reducing the pressure 
ratio carefully to a value less than 
P,P of 3.0 the jet often remains sep 
arated for a time in a metastable state. 
In the range just below P,/P=3.0, 
straight-walled tubes are extremely un 
stablc 

Gas Flow Into Ducts—W hen a gas 
flows from a space into a duct both 
the specific volume V and the inter 
nal energy u change so the complete 
energy flow equation, Eq. 14, must be 
used. This can be written as 

WE 


where P. and V, refer to conditions 
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in the supply space. Pressure required 
is given by Eq. (24). 

Specific volume V and internal en- 
ergy u can be related for a gas through 
the conversion factor of Eq. (25). For 
no heat transfer or turbulence 


= —PdV (30) 


dV du 
-f -f PV (31) 


lor an ideal gas 

PV = RT and du = JCdT 32) 
where T is temperature in deg. R., and 
C is internal energy specific heat. Eqs. 
(31) and (32) can be combined with 


= + 1 = 1.4 for air 33) 


to give the familiar relationship 


v. 


This gives, for an ideal gas, the follow- 
ing relationship: 

WE 


Using Eq. (24) 


l 
WE 


Energy flow of a gas entering an 
opening from a supply pressure P 
shown by big. 3 reaches a maximum 
it N v/2 and P l+y, and a 
minimum at N=[y/(y—1)]'*, after 
which it agaim increases 

Repeated tests of many tubes show 
instability always at the top of the 
energy flow curve, as on Fig. 3. In th. 
previous case of water, the jet sepa 
rated from the tube walls, but with 
air, instability takes another form 
The flow surges violently, appearing 
to completely collapse and reform 
each cycle. The frequency is lowe: 
than for water and heavy energy surges 
are involved. 

Vig. 4 shows typical traverses tor 
such a tube with a pressure ratio just 
before bad instability starts. 

Liquid Nozzles—Space flow of a 
liquid into a straight-walled tube be- 
comes unstable at an absolute pressure 
ratio of P,/P,=3.0 because this point 
represents the maximum energy flow 
that can enter the duct. 

Requirements for a stable liquid 
nozzle can be deduced from Fig. 5, in 
which the flow from P, to P, is space 
flow at constant momentum. Flow 
from P, to P. is duct flow at constant 
energy. From Eqs. (19) and (14) 
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Fig. 7—Impact temperature ratio goes 
through a minimum as pressure ratio is 
increased. 
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Fig. 8—Area and pressure functions for 
space flow can be readily calculated from 
these curves. 


for a liquid, the entering energy at 1 is 
the same as that leaving at 2. 


4 


WE = Pena; — 
= + (37) 
For steady flow 
WV = aw, = ax; (38) 
P. Nia? P; 
Ny P, (39) 


Critical entering condition occurs 
when 
= lO and P,; = P,/3 (40) 
This gives a critical pressure ratio for 
anv area ratio 
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This says that while a  straight- 
walled tube becomes unstable at 
P./P,=4, a tube with a taper of 
1J/aa= (2 will have no critical pres- 
sure ratio 

Ihe following table gives a sum 
mary of many tests of tapered tubes 


Critical 


Theory Test 
1.0 0.33 0.38 
1.21 0.18 0.28 
14 none none 


\ taper of a,/a, of 1.44 resulted in 
a tube that could not be put into in 
stability, as predicted. Tests on tubes 
of arca ratio a,/a, of 1.0 and 1.21 be 
came unstable at lower than predicted 
values of P./P,, primarily because of 
the flat-topped nature of the energy 
flow curve 

Since about 1860 it has been ac 
cepted practice to assume space flow 
is at constant cnergy, the same as duct 
flow. Eq. (13) has been applied to 
the nozzle of Fig. 5 to give 


= P.— Ps (43) 


The discharge so calculated has 
failed to check tests, so a discharge 
coefficient Cy, was then used to give 


Flow rate = C pas [208 (Po— P: | (44) 


However, using space flow ahead of 
the nozzle from Eqs. (37) and (38 
gives 


a ry? 
(=) ay th 


or, Discharge rate = aw, 
29 Vi P, P, 
ay a? (46 


Companng Eqs. (44) and (46 


if 

a? 
17) 
Cp 


The following table shows typical 
test results for small tubes of a length- 
diameter ratio of 4.0 


—— Test Cp 
Below Above Calculated 
ritical critical Co 
(full) (separated) Eq. (45) 
100 O81 0.63 0.71 
1.21 0.88 0.76 0.77 
1.4 0.91 0.91 (stable) 0.83 


Comparison should be made be- 
tween the calculated values and the 
test values below the critical. Assump- 
tion that space flow ceases and duct 
flow begins immediately at point 1 
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Fig. 5, does not square with test ob- 
servations. Space flow appears to per- 
sist some into entrance of tube, so 
more energy actually enters than was 


assumed 


Gas Nozzles—When a gas flows 
into a nozzle, Fig. 5, the fact that it 
is constant-energy duct flow from 1 to 
2 is stated by 


» 2 
WE = Wu, + WS + Pra, 


Paw: (48) 


Using Eqs. (33) and (34) gives 
P, Y 
( ve) (49) 
y-1 


he steady-flow equation 


= Wu+ W 


(17) 
+ N? 


W = Vs (50) 


may be written as 


aN, \" 
a, N; ( P; ) 51) 


a 
a; 
2(y~1) 
+ 
Ne (52) 


Function of N, of Eq. (52) reaches a 


maximum value at N,=(y/2)'*, so 
for any nozzle a,/a, the entering 
velocity ratio N, cannot become 


greater than that corresponding to an 
N, of (y/2)'*. 

Physically, this means that as P., 
the supply pressure, is raised, the pres- 
sure ratio across the nozzle and its ap- 
proach will not exceed a value to pro- 
duce this N,. Further increases will 
only cause P, to rise. 

Eqs. (49) and (51) can be solved 
in many ways, together with the space 
flow equation 


= 1+ 2N2 (53) 


One very useful form, Fig. 6, shows 
that the velocity ratio N. produced by 
an over-all pressure ratio P,/P, de- 
pends on the area ratio a,/a, of the 
nozzle. Also, it shows that the critical 
pressure ratio at which N, reaches a 
maximum of (y/2)'* depends on the 
nozzle design. It is small wonder that 
so many values of nozzle coefficients 
have been necessary in the past. The 
conclusions of Fig. 6 are well sub- 
stantiated by tests. 


Temperature Concepts—It has 
been the custom to assume that a 
liquid flowing from a region at pres- 
sure P, removes with it an amount of 
energy P.V, per Ib. However, it can 
be shown that with space flow 


_E 1+™ 
PV. 1+2™ 
where N is the leaving velocity ratio. 
This varices from unity at an N of zero 
to a minimum of E/P,.V,=—? at the 
limiting leaving N of unity. 
With ideal gases it has always been 
_ that the energy removed per 


(5A) 


E 
or, (56) 


It can be shown that with space 
flow 


(1 + 

This varies from a maximum of 
E/P.V, of y/(y—1) at a leaving N 
of zero to a minimum value of [y(1+ 
at the maximum 
stable leaving velocity ratio of N= 
(y/2) 

Temperature concepts can be 
readily visualized in terms of Eq. (1). 

The static temperature T measures 
only internal energy u and is not con- 
scious of transmitted or kinetic energy. 
A stationary thermometer, which reads 
impact temperature T,, is not aware 
of transmitted energy Pav, which can 
only be calculated. 

Ratio of impact temperature T, to 
original supply temperature T, is 


Ww 
To Wu. 
PY PV * 2PV 


For space flow into a duct 


oon 

T. (+:) 


P y¥-1 P. 
(4) 
(59) 


Fig. 7 for air shows that with space 
flow T,/T, has a minimum value of 
0.979 at a pressure ratio P/P 1/ 
(3 — y) = 0.625 corresponding to 
N = 0.546. Fig. 4 shows typical ex- 
perimental values and a comparison 

(Continued on page 336) 
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Pump selection is rapidly becoming more specialized. To help the chemical 
engineer make the best selection, here is a handy and definitive classification 
of all types of pumps, with special emphasis given to the chemical pump. 
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Development of pumps permitted 
civilization to move away from the 
rivers and springs, and develop the 
vast land areas that were previously 
uninhabitable. When man_ learned 
how to move large quantities of water, 
he was able to irrigate arid lands and 
develop new, larger and healthier agri- 
cultural crops. 

The ancient Chinese invented hu 
man-powered, animal-powered and 
water-powered devices for lifting water 
from the rivers to irrigate crops. These 
consisted usually of large ladles or 
buckets. 

Over 5,000 years ago the Egyptians 


R. E. Dotman is a pump authority 
in Du Pont’s Engineering Department, 
Wilmington. 
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built what was probably the first 
“deep-well” pump. ‘The well, known 
as Joseph’s Well, and still in existence 
at Cairo, consists of two rectangular 
sections, like mine shafts, one above 
and offset from the other. 

Water was picked up by a series of 
earthen pots fastened to an endless 
rope, like our modern bucket elevators, 
and raised to the top of the lower 
shaft where it was dumped into a 
basin at the bottom of the upper 
shaft. A second “chain of pots” in 
the upper shaft lifted the water to the 
surface. The chain of pots was carried 
on pulleys which were driven through 
crude wooden gears by “‘walk around” 
levers powered by oxen or slaves. 

The Romans made considerable 
progress in the art of pumping water. 
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In about 200 B.C., they built small, 
hand-operated piston or plunger 
pumps with poppet valves, the world’s 
first “force,” or pressure pump, very 
similar in principle and general ap- 
pearance to some pumps built today. 

The plunger pump was further de- 
veloped in Europe, and by the 17th 
to 18th centuries was being built in 
rather large sizes. Some were steam 
piston-powered, and used for raising 
water from wells, coal mines, and low 
lands. 

The first crude attempt at building 
a pump using centrifugal force to 
move liquid came in about the year 
1680, but the real developments in 
pump design and performance have 
taken place only in the last 100 years 
Or SO. 
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Lo illustrate the part pumps play 
m our everyday lite, consider your 
automobile and the gasolime it uses 
Several different types of pumps arc 
used on the oil well drilling ng. If the 
oil field is an older one, the oil may 
have to be floated out with water. 
This requires a water well from which 
water must be pumped by means of 
i deep-well turbine pump. Then a 
plunger pump, probably triplex, 
pumps the water back down a pres 
surizing well to a point below the oil 
laver, thus floating the oi up to an 
elevation where a plunger pump in a 
third well then lifts the oil to a sur 
face hold-up tank 

Gathering pumps, either piston oF 
centrifugal, pump the crude to a large 
storage tank, then larger, high-pres 
sure “centrifugals” pump it through 
transmission lines direct to the re 
finery. Or, another tvpe of pump may 
load it into tankers from which it 
will be unloaded bv a still different 
tvpe at the refinery 

Ihe transformation of crude oil to 
gasoline in the modern refining proc 
ess requires a multitude of different 
types and sizes of pumps not only for 
direct handling, but also indirectly for 
pumping boiler feedwater, water treat 
ment chemicals, condensate, cooling 
water, ctc 

The final product is pumped to 
storage tanks, then other pumps load 
it into tank trucks for transport 
Pumps on the trucks unload it into 
the tanks at the local service station 
\ different tvpe then pumps the gaso 
line into the tank in vour automobile 
Last but not least, the fuel pump in 
vour auto forces the gas into the en 
gine 

Pumps are made in a wide range of 
tvpes: plunger, centrifugal, propeller, 
turbine vane, jet, gear, screw, cam, 
diaphragm, to mention only a few, 
ind with manv variations of each 
Thev are also made in a great variety 
of materials for handling various 
liquids 

Materials of construction include 
ill common machinable metals and 
allovs, such as gray cast iron, nickel 
cast iron, carbon steel, tool steels, 


chrome steel, chrome-nickel steels, 
and Ingh-meckel atlovs, alumi 
num, magacssum, several tm bronzes, 
aluminum bronzes, lead, zinc alloys. 
Vumps are also made of severai ailoys 
so hard that they can be machined 
only by grinding, such as the high 
sihcon irons. 

But, we arc not limited to metals. 
Complete pumps or mayor parts are 
being made of such non-metallics as 
hard rubber, soft rubber, synthetic 
rubbers, various plastics including ny 
lon, Teflon, Polythene, Lucite, phen 
olic and furane resins, polyvinyls, 
glass, various porcelain or ceramic ma 
terials, carbon, and probably others. 
The development of pumps built of 
special materials has made possible 
many new processes that were previ 
ously impractical. 

Lhe range of sizes in which pumps 
are built is also wide, probably wider 
than most people, even engineers, 
realize. For example, capacities vary 
from several milliliters per hour, re 
quired for some laboratory pumps, to 
the } million gallons per minute that 
rush through cach of the new pumps 
for irrigation service at Grand Coulee 
Dam. Some of the small gear pumps 
used in aircraft weigh but a_ few 
ounces and consume as low as 1/250 
hp., while impellers alone weigh 30 
tons in the Grand Coulee pumps, and 
are driven by 65,000 hp. vertical clec 
tric motors, the largest in the world. 
The inlet and outlet connections used 
in these pumps vary from & in. stand 
ard pipe size (the smallest practical 
size for common use) to 14 ft. at 
Grand Coulee. 

\s for temperatures, modern pumps 
are regularly built to handle liquids up 
to 850 deg. F., and some special 
pumps have operated to 1,500 deg. F. 

Great progress in pump design has 
been made, especially during and since 
World War II. But the pump in 
dustry faces a challenge in keeping up 
with the great strides of the chemical 
industry, with accompanying problems 
of corrosion, abrasion, accurate con 
trol, continuous duty for long periods, 
and so on. The pump designers have 
not run out of problems vet. 


Positive Displacement Pumps 


Pumps that make use of the posi 
tive displacement principle can be 
divided into two general classes, re 
ciprocating and rotary 


RECIPROCATING 
Principle 

A plunger, or diaphragm recipro 
cates, resulting in an alternating in 
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crease and decrease in volume of the 
pump body or case Fig. 1. As the 
plunger withdraws, suction pressure 
forces liquid to enter the pump; then 
as the plunger returns, it —— 
the liquid, forcing it out the discharge. 
Check valves in suction and discharge 
prevent backflow. The plunger pump 
is the oldest tvpe still in common use. 
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Basic Types 

1. Direct-Acting (Piston or Plunger) 
Fig. 3. Section views. The piston or 
plunger is driven by a second, double 
acting piston at the other end of a 
common piston rod. They are classi 
hed by 
.Power—The power piston is 

driven by steam, air or hydraulic 
oil from an external pressure 
supply. The modern direct-act 
ing steam pump was developed 
in about 1840, with only minor 
changes since. 

. Number and type of cylinders 
Usually one or two cylinders, can 
be single- or double-acting. 

. Horizontal or vertical 
hluid-end arrangement 
(1) Piston, Fig. 3, or plunger. 
(2) Outside-packed, inside-packed 

or ring-sealed. 

(3) Differential piston 

ce. Valve arrangement. 

(1) Cap and plate 
(2) Side pot. 
(3) Turret, ete. 

2. Power—Piston or plunger driven 
by any external power source through 
cranks, or eccentrics, Fig. 5, 6. Result 
of the development of new rotary 
power sources—clectric motor, turbine 
imternal combustion engine. Power 
pumps are usually classified by 

a. Whether piston Fig. 5 or plunger, 

Fig. 6 and arrangement (hori 
zontal, vertical, inverted) 

Single, Fig. 6, or double acting 
fluid end. 

c. Number of cranks or eccentric 
throws (Fig. 7 shows partial sec 
tion through vertical — triplex 
power pump). 

. Open, semi-enclosed, or enclosed 
frame. 

ce. Fixed or variable stroke, or speed. 

3. Diaphragm—These might be in 
cluded in the Direct-Acting or Power 
groups, except for certain peculiarities. 
Che diaphragm is the only connection 
between the driving mechanism and 
the fluid being pumped, and is used 
to contain the fluid, eliminating pack 
ing. It simply floats between drive 
and fluid, isolating one from the other. 
The diaphragms are actuated by com- 
pressed air or oil from an external 
supply, by oil that is pumped by a 
piston within the pump itself, Fig. 2, 
or by an entirely mechanical device 
consisting of a piston or telescoping 
sleeves that deflect and support the 
diaphragm, Fig. +. All types have 
check valves, like any reciprocating 
pump. The oil piston type is just like 
a plain piston power pump, except 
that the piston and packing work 
against oil, which is separated from 
the process fluid by a flexible dia- 
phragm. The oil simply acts as a 
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Fluid 
piston 


Suction position 


(1) Principle of reciprocating pump (2) Principle of fluid- operated diaphragm pump 


Dischorge pipe 


Oischarge-\f 
valves 
Suction. 
valves 


Suction chamber 


Liquid cylind 
en Principle of mechanical diaphragm pump 


7 
Suction-pipe connection 


(3) Direct-acting steam pump 


Plunger crossheads, 
Ouschorge volves ,/Plungers 
Suction volves. 
Crossheod Ov retamng 
stuffing box 


Pimon 


--Crossheod guide 


As. 


(5) Piston- type 


Pump stuffing ‘Piston 


power pump 


rods 


Crosshead - 


(6) Plunger-type power pump with 


adjustable stroke 


(7) Inverted vertical triplex power pump 


cushion between piston and dia- 
phragm, transmitting the force. 

+. Blow Case—In 
should include this classic device, used 
principally for pumping acids before 


good packings and seals were de 


veloped, and no longer in wide use. 


It consists of a tank filled with liquid 
by gravity. Valves are changed, auto- 
matically or manually, admitting air 
or inert gas under pressure high 
enough to blow the liquid out the dis- 
charge line. These pumps are nor- 
mally used in pairs to obtain steady 


passing, we 


flow. The air or gas can be considered 
as a reciprocating piston 
Characteristics 

Outstanding operating character 
istic of cach of the above basic types 
of reciprocating pumps is, according 
to tvpe 

1. Direct Acting Pump—flow pat 
tern tries to conform to the pumping 
system. High head and low capacity 
compared to centrifugal. 

2. Power Pump—has a definite flow 
pattern determined by crank or eccen 
tric design, connecting rod length and 
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number of cvlinders, Fig. 5. Used for 
any heads up to highest, and relatively 
low capacities. Flow pattern can be 
smoothed out by use of air cushion 
chamber. 

3. Diaphragm Pump—flow pattern 
may be cither of above types, depend 
ing on the drive. If air, steam or hy 
draulic, it will conform to the svstem. 
If the drive is a mechanical piston 
with or without an oil cushion, the 
flow pattern will be definite. Usually 
used for moderate heads, low capac 
ifics. 
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Simplex double - acting 


Duplex double -acting 
» 
4 


Triplex single-acting 


Quintupiex singie-acting 


(8) Reciprocating flow patterns 


Size 
1. Horsepower—fractional to about 
2,500 hp 


Performance Range 
a. Pressures to 50,000 psi., occasion 
ally higher. Also vacuum to 26 


in 

b. Capacities to about 1,800 gal 
per min. 

c. Viscosities to about 100,000 
S.S.U. 


Materials of Construction 

Suitable materials of construction 
of reciprocating pumps are limited 
because of the moving parts, rubbing 
contact, and complex and bulky cas 
ings, especially in piston pumps. Cast 
iron, steel, and bronze are the usual 
materials for direct-acting piston 
pumps and power piston pumps 
Power plunger pumps are sometimes 
built of various stainless steels and 
special alloys. Small sizes are available 
with plastic heads. Diaphragm pumps 
usually have diaphragms of synthetic 
or natural rubber, stecl or stainless 
steel; and casings usually of cast iron, 
bronze, steel or stainless; but can be 
built of anv machinable allov. Cas- 
ings and valves have also been built 
of ceramics and plastics. 
Valves 

Valves for reciprocating pumps are 
built in a great variety of designs and 
materials, depending on the corrosion, 
viscosity, and solids or abrasive con- 
tent of the fluid handled. Materials 
of the valve parts range from rubber 
md plastics through a wide choice 
of metals to such hard materials as 
sintered carbides, ceramics, glass and 
synthetic sapphire. 
Control! of Capacity 

1. Direct-Acting—Contro] of speed 
by throttling steam (or air, or by regu- 
lating oil) to power cylinder. Manual 
or automatic 
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Pow cI 

a. Start-stop. 

b. Variable speed drive. 

c. Variable stroke. Fig. 6. 

d. By-pass. 

e. Synchronized suction-valve  un- 
loading (all of above cau be man 
ual or automatic). 

3. Diaphragm—If air or steam op 
erated, by throttling. If oil piston op 
erated, by 

a. Start-stop. 

b. Variable-speed drive. 

c. Variable stroke. 

d. By-pass. 

4. Blow Case—Control of air (or 
gas) flow. 

Typical Applications 

1. Direct-Acting and Power Pumps 

a.Oil fields—drilling slush, deep 
well, flooding, gathering and pipc 
lines. 

b. Refineries—volatile liquids, _ vis 
cous liquids, general service. 

c. Power Plants—boiler feed, water 
treatment (small pumps), general 
service 

d. Chemical Plants—volatile liquids, 
viscous liquids, filter press feed 
direct-actmg pumps) injection 
power pumps). 

e. Hydraulic presses. 

2. Diaphragm—Miscellaneous han 
dling of corrosive toxic, abrasive or ex 
pensive materials, where packing leak- 
age cannot be tolerated, or packing 
would not stand up. 

Advantages 

1. Direct-Acting. 

a. Simple, flexible, reliable, low cost 
imong reciprocators. 

b. Self-contained unit. 

.Can utilize low-pressure steam 
(or air). Especially suited to re- 
mote locations where steam or 
air is available but electricity is 
not available. 
Expansion of steam very slight. 
Pump reduces steam pressure but 
uses verv little of its heat. There 
fore, operation is economical if 
there is process or other use for 
the exhaust steam. 
Easy operation, control and main 
tenance. 
. Pressure is proportional to avail 
able steam for air) pressure, 
therefore no overpressure protec- 
tion required. 
g.Uniform efficiency over wide 
range of head, capacity and speed. 
.Capable of handling high-vis- 
cosity materials. 

Power Pumps. 

a. High efficiency (90 percent and 
higher at full load). 

b. High pressures, even at small 
capacities, at high efficiency. 
c. Definite flow pattern—can be used 

for metering. 
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Simple and reliable, especially 
the modern types with automatic 
self-lubrication, built-in reduction 
gears, special valve and plunger 
materials, efficient rod packing, 
ctc. 

Will handle high-viscosity fluid, 
up to 2,500 S.S.U. with little 
effect on performance, and up to 
100,000 $.S.U. at low speeds. 
High plunger speeds of 400 ft 
per min. and higher. 

Smooth, quiet operation 
Diaphragm Pumps 

.No packing used, therefore no 
leakage, a most desirable feature 
when handling toxic, corrosive 
or expensive materials. 

b. Will handle slurries. 

c.Can be made quite compact 
Disadvantages 

1. Large space requirements (except 
some diaphragm pumps). 

2. Limited materials of construc 
tion 

3. High “Net Positive Suction 
Head” requirements.* 

+. Not generally suitable for han 
dling liquids containing solids, abra 
sives, or dirt (except diaphragm 
pumps). 

5. High cost compared to centrif 
ugal pump used for same conditions 

6. Inflexible operating character 
istics compared to centrifugal pump. 

Power pump must be protected 
from overpressure. 

8. Pulsating flow, unless pump has 
multiple cylinders or special drive me- 
chanism, either of which greatly in- 
creases expense. 


ROTARY 


The second of the two general 
classes of pumps based on the prin- 
ciple of positive displacement. 
Principle 

In general, as the rotary member 
turns, it creates cavities which move 
from suction to discherge forcing the 
liquid along. 

1. Positive displacement — many 
variations (see below). 

2. Seal between suction and dis- 
charge formed by close running clear- 
ances or sliding or rolling contact. 


ypes 

1. Gear—external spur, helical or 
herringbone, internal spur or helical. 
Figs. 9, 10. 


**Net Positive Suction Head” is the 
total suction head determined at the suc- 
tion nozzle and corrected to datum, less 
the vapor pressure of the liquid at pump- 
ing temperature, both In feet of liquid 
“NPSH available” is a characteristic of 
the pumping system, and varies with fluid 
flow because of fluid friction “NPSH 
required” by a pump is a function of the 
pump design, and represents the minimum 
suction head necessary to force liquid into 
the pump, without cavitation, at a given 
rate 
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2. Lobe—a type of gear having 2, 3, 
or + teeth per gear. Figs. 11, 12. 

3. Screw—seal formed by meshing 
the screw either with a helical stator, 
or with idler screws, Figs. 14, 18. Not 
to be confused with the single screw 
in a cylindrical stator, like a screw 
conveyor. Lhis type is in a class by 
itself, working on the principle of 
viscous drag. It can develop very high 

ressures on viscous fluids, and is, in 
act, used for extruding plastics, ctc., 
at high pressures. 

4. Sliding vane. Fig. 13. 

5. Swinging vane. Fig. 15 

6. Cam. Fig. 16. 

7. Cam and piston. Fig 17. 

8. Shuttle-block. Fig. 19. 

9. Radial piston. 

10. Axial piston—wobble plate or 
cam-actuated. 

11. Rubber tube—“squeegee” ac- 
tion by cam (Fig. 20), rollers, or suc 
cession of fingers that squeeze the 
tube. In the latter variation, the tube 
is usually straight, but the fingers are 
actuated by a rotary cam. 
Characteristics (Fig. 22) 

Flow is proportional to speed, 
except for losses due to 

a. “Slip” (internal leakage from dis- 

charge to suction). The slip 


varies greatly with pressure dif- 
ferential and viscosity. 

b. Suction conditions. 

1) Pressure (at the suction con- 
nection). 

2) Vapor pressure of the liquid 
at pumping tempcrature. 

(3) Entrained or dissolved gas. 

2. Flow theoretically independent 
of pressure differential. Actual ca- 
pacity is affected by increase in slip 
with pressure. 

> — varies directly with pres- 
sure and speed. 

4. Power at constant speed and 
pressure varies with viscosity. 

5. Self-Priming—rotary, positive- 
displacement pumps are good vapor 
handlers, therefore self-priming. How- 
ever, most types heer 5 never be op- 
erated dry, because the liquid is 
needed for sealing and lubricating the 
close clearances. A few types will 
handle dry gas. 

1. Most common  machinable 
metals and alloys. There are limita- 
tions due to the clese clearances and 
rubbing contacts that are inherent in 
the designs. If the materials have 
poor wearing or scizing characteristics, 
the clearances must be increased, 


thereby decreasing efficiency and 
necessitating Oversize pumps. 

2. Natural and synthetic rubbers. 
Vig. 21. 

leflon. Fig. 16. 

. Nylon. Fig. 16. 

. Phenolic resins and other plas- 
tics. 

6. Carbon 

The rubbers and plastics have limi- 
tations because they swell in some 
fluids. 
Typical Applications 

1. Clean, non-abrasive, non-cor- 
rosive liquids, in general. (Pumps 
having resilient members of rubber, 
such as screw, gear or tube, are the 
important exception.) Figs. 14, 20, 21. 

2. For handling wide range of vis- 
cosities, from solvents to heavy tars, 
soaps and greases. Most types can be 
steam-jacketed to control viscosity or 
prevent freezing. 

3. For pressures up to 1,000 psi. on 
non-lubricants. 

4. For higher pressures on lubricat- 
ing fluids. 

5. For low viscosity, volatile fluids, 
including entrained gas or vapor. 

6. Miscellaneous chemicals, oils, 
gasoline, solvents, ink, tars, greases, 
soaps, paint, varnish, viscose, molasses, 


(18) Three-screw pump 


Lyscharge 
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(12) Four-lobe pump 


/niet Discharge 
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(16)Cam or roller pump 


(17) Cam-and-piston pump 


flexible rubber 
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(19) Shuttie-biock pump 


(20) Squeegee pump 


(21) Neoprene vane pump 
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etc. Several types, such as the single 
screw with rubber stator (Pig. 14) will 
handle very heavy fluids containing a 
high percentage of solids, such as fruit 
cake mix and other food products 
lor very low flows over wide 
range of pressurc 
5. Metering. 
Advantages 
Low cost 
2. Small space 
3. Wide range of capacity, head 
and viscosity 
+. Good vapor-handler 
5. Self-priming 
6. Many types can be run in cither 
direction with equal performance, 
thus simplifying piping or climmating 
other pumps 
7. Many types are very simpk 
with no valves 
Disadvantages 
Close clearances and, or rubbing 
contact limit suitable materials of con 
truction 


Selt-priming pump 
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(22) Rotary pump characteristics 


2. Close clearances limit the han 
dling of solids, and require freedom 
trom corrosion 

3. Bemg positive displacement, 
these pumps must be protected from 
overpressure by a suitable relieving 
device. Many types of pumps have 
rclief-valves built im. 

+. Low volumetric cfhiciency at low 
speeds (slip approaches displacement 
Vhis effect increases directly with the 
pressure viscosity ratio 


Centrifugal Pumps 


The second broad type of pump to 
be discussed is the centrifugal, socalled 
because it imparts velocity to the 
liquid by centrifugal force, then con 
verts some of the velocity to pressure 
Its development is very recent, com 
pared with the reciprocating pump 

The first crude model of a pump 
based on the principle of centnfugal 
force was built in the vear 1680, but 
it wasn't until ISIS, m the United 
States, that a practical working mode! 
was demonstrated. The first com 
mercial manufacturing began about 
1840-1850. Not until about 1890, 
however, did the centrifugal pump 
come into common use 

The explanation is simply that the 
centrifugal pump, by its verv nature, 
requires relatively high rotative speeds, 
consequently its full development and 
use had to await the development of 
suitable prime movers. ‘The introduc- 
tion of steam turbines, electric motors, 
ind internal combustion engines made 
the centrifugal pump a practical de 
vice. Its growth since has been rapid, 
until today it has displaced the recipro 
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cating pump im a great variety of ap 
plications, and is now probably the 
most common type 

Phe great variety of types of centrif 
ugal pumps being built today arc 
commonly classified: Straight Centrif 
ugal (Pig. 23—radial flow impeller); 
Axial flow (propeller): Mixed flow 
Continuous range of tvpes between 
extremes of straight entnfugal and 
axial flow pumps; Centrifugal plus jet 
booster; Regenerative 


STRAIGHT CENTRIFUGAL 


Principle 

Liquid enters center of rotating 
impeller, is accelerated to high ve 
locity, and is thrown by the vanes 
radially outward (umparting  pressurc 
by centrifugal action of the vortex) 
into a passage which converts most of 
the velocity energy to additional pres 
sure. 


pes 

1. Method of energy conversion. 

a. Volute, Fig. 24. Mav be scroll or 
concentric. 

b. Diffuser or turbine. Fig. 25. (Ad 

ditional conversion in discharge 

nozzle—all types 

Number of stages. Figs. 30, 32 

Impeller tvpe. 

. Single or double suction, Fig. 30 

b. Open, Fig. 26, semi-open, Fig. 

27; or enclosed, Fig. 28 

Straight, single curvature, or 

double-curvature vanes 

d. Non-clog (for pumping solids), 
Fig. 29 shows one type 

+. Axis of rotation. 

a. Horizontal. Fig. 30. 

b. Vertical. Fig. 35. 

c. Inclined. 

5. Casing. 


wis 


CHueMICAI 


ENGINEERING 


| 


a.Sohd or split (horizontally, ver 


tically or diagonally) or double. 


b. Orientation of nozzles. 

¢. Plain or self-priming. 

d.“Dry floor” or submerged in 

stallation 

6. Dnve Method. 

a. Direct-connected (any type of ro 

tative power source). 

(1) Cradle-mounted (having own 
shaft bearings, motor con 
nected by coupling). Fig. 30 

(2) Close coupled — (impeller 
mounted directly on motor 
shaft). Fig. 31. 

(3) “Long vertical shaft,” motor 
above ground (such as deep 
well). Fig. 33 

(4) Submersible motor deep 
well tvpe pump). Fig. 34. 

b. Geared 

c. Belt or chain 

d. Integral electric motor (magnetic 

or imduction§ drive through 

pumped liquid or oil blanket 
lig. 3¢ 
Choracteristics (Figs. 37, 38) 

1. Capacity vanes directly, the head 
as the square. and the horsepower as 
the cube of cither the speed or di 
ameter of the impeller, the other 
being constant 

2. Delivers anv capacity from zero 
to maximum at constant speed along 
its Curve 


3. Head, power and efficiency ail 
are functions of capacity. 

+. Flow adjusts itself automaticaily 
to head fluctuations. 

5. The head, and therefore the 
power, are definitely limited, conse 
quently the pump 1s safe from over 
pressure, and the drive is safe from 
overload. 

6. Will handle only small propor 
tion of vapor before losing prime, or 
vapor binding. Therefore, not self 
priming in itself, but can be made so 
by addition of suction priming 
chamber and discharge air separator, 
and special volute design. See cut on 
opposite page 
Size Range 

1. } im. pipe size to 14 ft. openings 
2. 1 gal. per min. to 720,000 gal 
per mim. (Grand Coulee pumps 

3. Heads up to 2,000 psi. in onc 
casing are most common, a few higher 

+. Up to 50 or more stages in one 
casing. Three 8-stage pumps in series 
have been used to develop a total pres 
sure of about 5,300 psi. Deep-well 
pumps have many bowls stacked. With 
submerged motors (Fig. 34) thev have 
been built with as many as 317 stages 
Deep-well pumps mav be straight 
centrifugal or mixed flow, long shaft 
from motor above ground or sub 
merged. 

5. Horsepower—1/15 to 2,000 in 


common use. The largest pump 
drivers ever built are the 65,000 hp. 
vertical electric motors required for 
the Grand Coulee pumps. ‘The suc 
tion openings of cach pump are 14 ft 
in diameter, the discharge openings 
12 ft. The impellers are 14 ft. in 
diameter and weigh 30 tons each. 
Materials of Construction 

1. All machinable metals and alloys 

2. High-silicon irons (machinable 
only by grinding). Fig. 51. 

3. Carbon. 

+. Plastics (phenolic, furane, acrylic 
resins, etc., solid or lined). 

5. Glass. 

6. Porcelain. Fig. 53. Hard rubber 
of similar construction. 

Natural and synthetic rubber 

ig. 55. 
Typical Applications 

1. General service, Fig. 30, water 
hemical, oil, ete., flood, fire, irriga 
tion, water supply. Heads normally up 
to 200 ft. or so per stage, capacities 
virtually unlimited. Hieher heads per 
stage practical at very hich capacities 

2. Refinery and chemical process 
hot oils (Figs. 54, 56), hot and/or 
orrosive chemicals, etc. Figs. 51, 52, 


3. Handling liquids containing 
solids, abrasives, ete. (sewage, sand, 
slurries, suspensions, miscellaneous 
tood products, soap, whole fruit, live 


(23) Principle of centrifugal 
pump 


portiol shroud 


(26) Open impeller 


(24) Radial section through 


mpeller 


Volute 
Suction 
impeller vones 


volute- type pump 


(27) Semi-enciosed impeller (28) Closed impeller 


(25) Radial section through 


diffuser-type pump 


(29) Non-clog impelier 
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(33) Turbine - type (34) Submersible motor (35) Close-coupled vertical 


(36) Pump with integral 


= deep well pump deep well pump turret-type pump motor 
fish, paper sto k. ete big. 29. Non ~. Boiler feed lig. 32 shows a 2. Low cost 
clog impeller. Stock pump with larg pical construction 3. Small space requirement 
ypenings, and replaceable wear plates 8. Hydraulic pressure-stecl des il +. No close clearances, therefore, 
+. Sanita ervice (for foods. medi ng. press operation, clevators, et in handle liquids containing dirt, 
cines, et non-contaminating — te ». Submerged service (sump, tank, abrasives, large solids, et: 


fluid handled special 
easy dismantling 


>. High 


mstruction for 
mad cleanmeg 


head isily obtained by 


taging, if capacity, and ‘or pcrating 
requirements justify the Xpcn sive 
construction. Figs. 32, 33 


6. Well pumping — multi-stage tur 
bine, Fig. 33, or jet, Fig. 47 (water. 
brine, mine dewatering, ct Mav be 


straight centrifugal nixed flow 
long shaft from motor above ground, 
or submerged motor. The modern 
deepwell pump is indeed a far cry 
from early Egyptian pumps like Jo 


ph’s Well. 
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t 

10. Miscellaneous applications re 
quiring self-priming (often portable 
construction or flood dewatering. fire, 
inngation, sump, top unloading of 
tanks and tank cars, ete 

11. Ideal for any service where it 
is desirable to control capacits 
matically by throttling in order to 
maintain liquid level or other process 
Vari ible 

12. Petroleum pipeline service 
Advantages 

l Simple construction 
ing part—the rotor. 


to 
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lose clear- 
ices to be Can tolerate 
onsiderable corrosion and crosion be- 
tore performance is affected seriously. 

Ouiet operation 

7. Dependable service 

8. Low NPSH (net positive suction 
head) requirements. 

9. Utilizes high speed motor, en- 
gine or turbine drives (small space, 
low cost). 

10.-Can be built of wide variety of 
materials 

11. Can be built in wide range of 
sizes. 


>. Low maintenance—no 


mamtained 
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(37) Centrifugal pump characteristics vs. speed 


12. Can be built in wide range of 
operating Characteristics 

13. Flexible operating 
istics. Figs. 37, 38. 

1. Capacity adjusts automatically to 
changes in head. This property 
can be utilized to control capacity 
over wide range at constant speed. 

b. Pressure and power are limited, 
therefore safe. 

Disadvantages 
Pressure limitations 
and Range” above). 

2. Viscosity limitations—effects on 
head, capacity and efficiency appreci 
ible at 200 S.S.U., serious at 500 
S.S.U. and increases rapidly with in- 
creasing viscosities, Fig. 39. 

3. Unstable at low flow (near “shut- 
off” 


MIXED AND AXIAL FLOW 


These two types are somewhat simi- 
lar in characteristics, sizes and applica 
tion and will therefore be 
together. 


character 


(See “Size 


disc ussed 


Principle 

!. Axial Flow, or Propeller—Fig 
+). Flow parallel to the axis. Head 
s gencrated by vortex action and pro 
pelling or lifting action of the vanes 
Velocity energy conversion by averag 
ing velocity and by reducing velocity 
by means of diffusion vanes and ‘or 
increasing diameter of discharge 

2. Mixed Flow—A compromise, 
ombining some axial flow with som« 
radial flow. Head generated by com 
bination of radial (centrifugal) ve 
locitv, vortex, and axial lift of vanes, 
plus velocity energy conversion in a 
volute or diffuser section. Fig. 43 


s 

1. Vertical or horizontal. 

2. Axial (pipe or diffuser casing), 
Figs. 40, 42; or Mixed Flow (volute 
or diffuser casing) Figs. 41, 43. 

3. Conversion—plain, diffuser, 
volute. 

4. Number of stages. 
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Characteristics 

Since axial flow, mixed flow and 
straight radial centrifugal pumps op 
erate on similar pmnciples, thei 
characteristics are similar in| manv 
wavs (see “Characteristics” of Centrif 
ugal Pumps). The main difference 
lics in the head developed per stage 
(at maximum efficiency); the radial 
generates the highest head, axial the 
lowest, for a given impeller size and 
speed. There is a continuous range 
of types between the extremes. Avxial 
flow pump head and power curves 
rise sharply toward shut-off in con- 
trast to the falling power curve and 
rather flat head curve of the straight 
centrifugal, Fig. 44. Curves for mixed 


(38) Centrifugal pump characteristics vs. impeller diameter 


flow pumps are intermediate. The 
shape of the characteristic curve is 
1 function of a value called “specific 
speed,” used by designers to define 
the impeller tvpe. Specific speeds 
range from high for axial to low for 
radial. 

Size 

1. Capacities—high, commonly to 
about 100,000 gpm. 

2. Heads—low, up to about 40 ft. 
for axial, 100 ft. per stage for mixed 
flow. 

3. Openings—up to 60 in. 
Typical Applications 

Any high capacity, low head service 

1. Irrigation. 

2. Flood control 
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(39 Viscosity effects for straight centrifugal pump. 
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3. Industral 
pump 
+. ¢ ooling or 


cooling water river 
heating water and 
process circulating. Figs. 40, 42, single 
stage 
>. Construction dewatering 
6. Deep-well turbine 
mixed-flow multistage) 


vertical 


Materials of Construction 

Because of their usually large size 
ind application, these pumps are rarely 
built of anv materials other than cast 
iron, fabncated steel and bronze 
Some have been rubber or neoprene 
lined for corrosive water service, and 
ome smaller sizes have been built of 
stainless-steel and nickel. ‘Thev could 
be built of anv machinable allov if 
the apphcation justified it 
Advantages 

See “Advantages” under Straight 
Centrifugal Pumps. above 


Axial flow 


for control 


in have adjustable vanes 


Disadvantages 
Axial flow power curve rises sharph 


towards shut-off 


CENTRIFUGAL-JET (Fig. 45) 


Principle 
An ordinary 
single or multistage), 


centrifugal pump 
with a jet pump 
eyector The cen 
trifugal pump supplies the pressurc 
and flow of liquid for the operation of 
the jet. 

Ty 


booster im series 


s 
|. Horizontal or vertical (at ground 
level 

2a. Shallow well (jet above ground, 
often built into the centrifugal pump 
casting)—lifts to 25 ft. Fig. 46 

2b. Deep well (jet located in the 
vell, below the water surface)—lifts 


to 120-125 ft. are most common, but 
special pumps are built for lifts of 250 
ft. with single stage centrifugal, Fig. 
47, and higher with multi-stage cen 
tritugal pumps 
Characteristics 

1. Low capacity 5-20 gpm. are 

most common, some to 50 gpm. 
High head—30-120 psi. 

3. Comparatively low lifts for well 

pumps to 125 ft. most common 

much higher than straight centrif 

ugal). 

+. Shallow-well type is made self 
priming, Fig. 46. 

5. Horsepower curve is non-overt 
loading (practically flat). 

6. Peak efficiency is lower than 
that of straight centrifugal, but ecfh 
ciency at the operating point is often 
higher than that of a centrifugal pump 
at the same point. 


/mpeller-_ Volufe casing 
/ntoke = 
(40) Horizontal propeller pump in 
Discharge 
Discharge | (41) Mixed flow volute pump 
/ T T TT 
Centrifugal pump 
4 
| 505 —+ 
20 
= 30 + +- 
Open type _Column or 2 ead. | 
with woter vones} 20 © 80 
/ubricoted = = 60 
Z 10 40 5 ficiency “+ 
— impeller 20 | | * 
\--Suction bel! 10 20 30 40 50 60 
Capacity, 1,000 gpm 


(42) Vertical diffuser 
pump, axial- flow 


(43) Vertical diffuser 
pump, mixed- flow 


(44) Characteristics of 
centrifugal pump 


propeller vs. 
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Standard models up to 2 hp. are 
most common, but special models are 
built up to 20 hp. 
Materials of Construction 

Because of their applications (sec 
below) standard construction is lim 
ited to cast-iron with bronze impeller, 
shaft, jet and fittings. ‘These pumps 
could, however, be built in a wide 
variety of other materials if demand 
existed. 
Typical Applications 

1. Domestic or light industrial wa 
ter supply—from wells or rivers (the 
predominant use). Fig. 46. 
2. Water sampling from rivers. 
Advantages 

1. Simple construction — only 
moving part—the centrifugal rotor. No 
moving parts in the well (even the 
jet is above ground in the shallow 
well type). ‘The pump and motor can 
actually be placed at a convenient 
place away from the well. (The deep 
well type requires, and the shallow 
well type is improved by, a foot-valvc 
at the bottom of the column under 
watcr to hold watcr in the column 
when the pump is not operating 
These valves, however, operate over 
long periods with little or no trouble 

No close clearances 

3. Much higher suction lift than 
centrifugal pump alonc 

4+. Non - overloading 
curve 

5. Smooth, non-pulsating flow 

6. Steep head-capacity curve, with 
head about 50 percent higher than 
that of the centrifugal pump alone. 


one 


horsep« 


REGENERATIVE PUMP 


Also called “Regenerative ‘Tu 
bine,” “Turbine Vane,” “Vortex,” or 
Peripheral.” 

Principle 

Multipass or multistage centrifugal, 
plus semi-positive displacement As 
seen in Fig. 49, the impeller has many 
small vanes cut into both sides of its 
rim The vaned rim rotates in an 
annular channel which is interrupted 
bv a barricr between suction and dis 
The liquid enters the channel 
on both sides of the impeller at onc 
point in the periphery and flows into 
the impeller cavities between vanes 

The rotating vanes impart velocity 
to the liquid by centrifugal action, 
throwing it out into the annular 
channel. This channel is so shaped as 
gradually to reduce the velocity, thus 
increasing the pressure energy, then 
direct the liquid back between the 
vanes, in a continuous circular spiral 
path 

More pressure is added in cach pass, 
hence the name, “regenerative.” The 
liquid re-enters the impeller and picks 
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Net discharge 


Recirculation 


Oiffuser-» Recurculation 


plus net pum 
aschorge 


Nozzle Suction chamber 


From source of supply 
(45) 


Principle of jet pump 


(46) Shaliow-well jet pump 


Motor 


Pressure 
smtch 


Centritugal- 
pump 
impeller 


Ventur 


Ejector 


Foot volve- 


(47) Deep-well jet pump 
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up additional pressure numerous tunes 
during its travel once around the 
pump casing, which explains how this 
tvpe pump develops very high heads, 
it low flows. It is, in reality, multi 
stage. 

When the liquid has __ traveled 
around the periphery of the casing 
once, it reaches the barrier, or stripper, 
through which the impeller passes 
with close clearance, and passes out 
the discharge port. 

Close clearances play an important 
part in the operation of this type 
pump, and the vanes, im moving ra 
pidly in the small annular chamber 
which ends at the stripper have a 
semi-positive displacement feature 
Therefore, this pump will handle va 
por as well as liquid as long as ther 
is sufficient liquid to seal the clos: 
clearances, and is, consequently, self 
priming. 

Types 

1. Through shaft, or overhung 
shaft 
2. Close coupled overhung shaft 
only), or cradlé-mounted with sep 
arate motor. 

3. Single or two-stage. 
Characteristics (Fig. 50) 

Follow many of the same laws, in 
cluding head-capacity-speed-impeller 
diameter laws, as the plain centrifugal 
pump, namely 

1. Capacity varies directly, head 
as the square, and horsepower as the 
cube of either the speed or diameter 
of the impeller, the other being con- 
stant. 

2. Delivers any capacity from zero 
to maximum at constant speed. (How- 


ever, these pumps must not be oper- 
ated too close to “shut-off”, that is 
closed discharge or zero flow, because 
pressure and horsepower rise sharply 
to a maximum at shut-off, and con 
sequently overheating and crosion 
will cause a mechanical breakdown ot 
the pump within a comparatively short 
period of time. 

3. Head, power and efficiency all 

are functions of capacity 

a. Efficiency drops off rapidly at low 
capacities, much more so than 
for a straight centrifugal. 

b. Flow adjusts itself automatically 
to head fluctuations. However, 
the head-capacity curve is much 
steeper than for a centrifugal 
pump, that is, the capacity change 
is small over a wide range in 


Horsepower jet and 


centrifugal 


Horsepower 


capacity 
jet and centrifugal 


\ _-Q pumped 


pet —---- 

\ 


Mead capacity-.: 


centrifugal 


Efficiency 


jet and centrifuga 


Capacity 
(48) Jet pump characteristics 
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(49) Construction 
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(50) Characteristics of centrifugal vs. regenerative pumps 


head. This is a result of the 
cmrpositive displacement fea 
ture 
Ihe head and therefore the 
power are definitely limited 
However, thev differ from the 
traight centrifugal in that both 
curves are so steep, rising sharply 
to maximums at shut-off, usually 
two to four times the values at 
maximum efficiency Mherefore, 
these pumps should alwavs be 
operated with relief valves or 
other protection to reduce motor 
horsepower requirement and over 
pre SSUTC 
+. Good vapor-handler, therefor 
inherently self-priming However, 
these pumps should never be run dry. 
If to be operated as self-primers, they 
should have a suction trap to keep 
sufficient liquid in the pump at all 
times to provide for sealing and lubri 
cating the close clearances 
Size and Range 
1. Usually low capacity—1 to 50 
gpm., most common. (They have 
been built for capacities to 200 gpm.. 
with several impellers in parallel.) 
2. High head—up to 500 ft. arc 


most common, though heads up to 
about 1,200 ft. are available, usually 
with several impellers or pumps in 
series 

3. Viscosities to about 400 S.S.U. 
Materials of Construction 

Cast iron casing, steel- or bronze 

fitted 
2. Cast stecl. bronze-fitted. 
All bronze 

+. Stainless steel. It can be, and 
occasionally is, used but is not popular 
becau the tendency to seize neces 


sitates increased clearances, which de- 
creases efficiency and requires over 
sized pump. 
Application 

General low-capacity, high-head 
service, handling clean liquids which 
are not corrosive to the materials of 
construction—watcr, oils, miscellaneous 
chemicals, volatile liquids. 

2. Small boiler feed. 

3. Condensate return. 

4. Water supply. 

Advantages 

1. High head per stage even in 
very small, inexpensive sizes, so ideal 
for low capacity in range where a 
centrifugal would be too close to 
“shut-off.” 

2. Little change in capacity over 
wide range of head. 

3. Good vapor handler, so self 
priming. 

+. Small space requirements com 
pared to any other pump that could 
be used. 

5. Low cost compared to any other 
type for same conditions. 
Disadvantages 

1. Materials of construction limited, 
because of close clearances and fragile 
impeller vanes, to those which are 
tough, non-corroding in the service, 
resistant to seizure and dimensionally 
stable. 
2. Can successfully handle only 
clean, non-abrasive, non-corroding 
liquids, viscosity of 400 $.S.U. maxi 
mum, and which do not leave resi 
due or deposits. 

3. Close clearances call for very 
careful assembly and climination of 
pipe strains that would cause mis 
alignment and binding of the rotor. 

4. Limited life—3 to 4 years under 
ideal conditions (clean, non-corrosive 
service)—before clearances must be 
restored. This is, at best, one-third 
to one-quarter the life of a centrifugal 
pump in the same service. Iherefore, 
maintenance costs are higher, and 
more spare units should be provided 
for regenerative pumps when continu- 
ity of operation 1s required. 


Centrifugal Chemical Pumps 


\ll types of pumps have their 
definite limitations. Many of these 
limitations are particularly to be 
woided in modern chemical plant 
service because of the severe demands 
that we make on pumping equip- 
ment 

These demands include continuous 
heavy duty for long periods with free- 
dom from forced shut-downs, flexible 
operating characteristics, case of con- 
trol, availability in wide choice of ma- 
terials of construction to meet va- 
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riety of corrosion, wide range of op 
erating conditions (head, capacity, 
temperature, viscosity, etc.) maximum 
interchangeability of pumps and parts, 
handling of solids and abrasives in 
suspension, and a design that can tol 
erate some erosion and corrosion. The 
centrifugal pump satisfies these de- 
mands to a greater extent than any 
other pump 

For this reason it is now the most 
widely used of all types in chemical 
service. However, even the standard 
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time-honored centrifugal pump de 
signs, which were developed primarily 
for water service, have serious limita 
tions for chemical service; conse 
quently, there has been developed a 
specialized type commonly known as 
the “chemical pump.” 

Let us first summarize the principal 
limitations of other specific types of 
pumps including standard centrifugal 
a pumps, as applied to chemical service, 
ee then describe the advantages of the 
modern “chemical pump.” 

Limitations of Various Types 
1. Reciprocating Pumps: 

a. Expensive, compared to centrifu- 
gal, within range of centrifugal. 
b. Design is very costly to construct 

in special alloys. Fig. 5. Existing 

designs and patterns not adapted 

ee to alloys, therefore alloy pumps 

oe are not standard. They can be 
obtained, if at all, only on special 
order with long delivery. Re 
placement parts hard to obtain. 

c. Rubbing contact and danger of 
seizure limit choice of materials. 

d. Many moving parts, high main- 
tenance costs. 

e. Large space requirements. 

f. Comparatively low capacity. 

g. Pulsating flow. 

h. High NPSH requirement com- 

pared with centrifugal. 

ne i. Not generally suitable for dirt 


or abrasive-laden liquids. 


j. Relatively inflexible 
characteristics. 

k. Most types require protection 
against overpressure and power 
overload. 

1. Reciprocating rod more difficult 
to seal against leakage than ro- 
tary shaft. 

2. Rotary Pumps and Regenerative 

Pumps 

a. Limited materials of construction, 
because rubbing contact and 
close clearances create danger of 

a seizure, and many parts such as 

* gears and vanes are difficult or 
impossible to produce in some 
alloys. Most types cannot toler 
ate any corrosion at all, because 
of close clearances and rubbing 
contact 

b. Limited range of characteristics. 

c.Both types require protection 
against overpressure and power 
overload. 

d. Not generally 
dling 
liquids. 

3. Horizontally - Split 

Pumps 

a. Material limitations: Heavy cast 
ings too expensive if built of 
high alloys; castings too intricate 
to be poured of some alloys, Fig. 
30; imost existing designs and pat 


operating 


suitable for han 
dirt- or  abrasive-laden 


Centrifugal 
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terns not adapted to high alloys, 
therefore alloy construction not 
standard, only special order and 
long delivery. 

. The typical construction is usually 
more expensive to build, and to 
maintain. 

c. Large gasket areas, necessity of 
gasketed ‘T-joint at stuffing boxes, 
and two stuffing boxes mean 
more area subject to leakage 

+. Close - Coupled Centrifugal 

Pumps (impeller mounted directly on 
motor shatt, pump supported from 
motor frame). Fig. 31. 
a. Congested, hard to maintain. 
b. The necessary long-shaft motors 
are special, and not generally 
available with alloy shafts. 
c. Pump outage means motor out 
age, and vice versa, thus tving up 
good as well as faulty equipment. 
d. Motor more subject to damage 
from leaking fluid or vapors. 
e.Motor size or speed not easily 
changed, as often required as a 
result of changes in chemical 
process. 
f. Often have threaded suction and 
discharge connections which leak. 
5. Cradle - Mounted Centrifugal 
‘Water” Pumps (common designs, 
end-suction, vertically-split casing, 
coupled to separate standard motor or 
other driver). 
i. Competitive, low-cost cramped 
design with minimum features. 
No provision for special features 
often designed for chemical serv- 
ice (such as water-cooled stuffing 
box, water-cooled bearings, extra 
deep stuffing box, leak collection, 
heavy-duty bearings, etc.). 
. Usually have no replaceable shaft 
sleeve. Some have combination 
sleeve and impeller, which limits 
choice of material and _ replace 
ment. 
c. Threaded connections (subject to 
leakage and corrosion). 
d. Inadequate bearing protection. 
Advantages 

Not all manufacturers have adopted 
ill features, but these are typical. Figs. 
51, 52, 54. These features apply 
mainly to the all-metal chemical 
pumps, although many apply as well 
to the non-metallic pumps, such as 
hard or soft rubber, glass, stoneware, 
etc. The non-metallic pumps, how 
ever, usually have some special fea 
tures inherent in their construction 
because of the material. Figs. 53, 55. 

1. All the advantages of the stand 
ard centrifugal pump (discussed _pre- 
viously), plus the following improve- 
ments on the standard centrifugal 
pump design: 

2. Deep stuffing box, with provi- 

sion for liquid-sealing and water-cool- 


ing when required by process demands. 

3. Plenty of room for mechanical 
seal. ‘The importance of a good shaft 
seal or packing (items 2 and 3) can- 
not be over emphasized. Leakage of 
many chemicals may be expensive, 
dangerous or just plain messy. Many 
chemical pumps are satisfactory in 
every respect except the shaft seal. 

4. Rugged construction of casing, 
bearings, and shaft. In addition to 
achieving reliability, this permits op- 
cration over wider range of the curve 
without overstressing due to hydraulic 
forces, thus further contributing to 
operating flexibility. 

5. Provision for water-cooling of 
bearings when required. 

6. Extra erosion-corrosion allowance 
for longer life. 

7. External bolting often used on 
casings to permit use of alloys that are 
dificult to machine, or machinable 
only by grinding. 

§. Simplified castings and other 
parts to widen the field of suitable ma- 
terials. For example, vertically-split 
Casings. 

9. Many have impeller nut integral 
with impeller, thus eliminating one 
leakage path and reducing suscepti- 
bility to corrosion damage. 

10. Some have a solid corrosion- 
resistant shaft at the pump end, sepa- 
rable from the portion in the bearing 
bracket. This eliminates the shaft 
sleeve with its potential leakage path 
and corrosion under the sleeve, and 
facilitates field maintenance. 

11. Maximum interchangeability of 
pumps and parts, through simplifica- 
tion and standardization in design, 
and by increasing the operating range 
of each size at some sacrifice in ef 
ficiency, thus decreasing the number 
of sizes required for a given plant (sec 
item 16). { 

12. Flanged connections, and climi 
nation of drains and vents to reduce 
corrosion (of threads, and at sharp 
corners) and leakage. Many chemical 
pumps are designed with self-venting 
casings in order to eliminate separate 
vent holes. This is a most desirable 
feature 

13. Easy adjustment of impeller 
clearance im casing. 

14. Means of collecting leakage, and 
protection of bearing housing, bear- 
ings and base plates from corrosion 

15. Available with either open, 
semi-enclosed or closed impellers for 
different conditions. 

16. Several manufacturers build 
self-priming, as well as regular, cen- 
trifugal chemical pumps. Some of 
them also have incorporated maxi 
mum interchangeability of parts and 
pumps and maximum flexibility of 
application through the use of the 
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Heavy duty 
dearings . 


(52) Slurry pump 


(53) Chemical stonewore 


(55) Rubber-lined sand pump 


(54) Stainiess steel 


lined with weor-resistont metal 


pump for hot liquids 


(56) Seven-stage diffuser 


type hot oil 


pump 


me Casing ind 
pruning a 


impeller for self 
for regular pumps by the 
idcdition of a trap and an air separator 

17. Submerged 
to 


pumps sometimcs 


used packing im sever 
SCTV ICES 

\ great variety of pumps can be 
and are 


tremely 


being built covering an ex 
broad range of 
The chances are excellent 
pump is already available, or 


ondition 
that a 
can b 
built, to solve your pumping problem 

But, vou, the process engineer, mar 
well ask, “How do I go about obtain 
ing a pump for my job? What basi 
data must I collect in order to provide 
the pump specialist with a sound 
foundation on which to base his s« 
lections?” I would include the fol 
lowing 
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Basis for Selection of Pumps for a Chemical Plant 


INFORMATION REQUIRED 


For Selecting Basic Type 
|. Capacity and Head 
1. Maximum for each 
b. Permissible or desirable range 
for cach 
Possible future change im re 
quirements 


Desirable Operating Characteris 


a. Constant head and capacity, or 
b. Variable capacity and ne uly 
constant head, or 

c. Variable head with some vari 
tion m capacity, or 


d. Constant capacity agamst va- 


riable head, etc 
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Some of these may call tor variable 
speed, throttling, or by-passing. Man 
ual or automatic? These factors in 
fluence selection of drive. See item § 
below. 

3. Nature of the Liquid—Is it vola 
tile? Lubricating? Corrosive? Un 
stable? Effect of temperature, pres 
sure, shear rates, time, etc., on it: 
properties. (The name of the liquid 
mav be helpful in pump selection, but 
is not essential in itself if complete 
data are furnished.) 

4. Nature and Size 
Suspension. 

5. Corrosion Data 
terials of construction 


of Solids in 


Suitable ma 
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6. Range of Operating ‘Temperature 

Possible crystallization, solidifica 
tion? Expansion problems? ‘Tempera 
ture may also influence materials of 
construchion 

7. Viscosity Range—(affects — suc 
tion flow, slip, horsepower, etc). 

8. Type of Power or Prime Mover 
available or allowable (sce item 3 
above). Plant steam balance should 
be considered. Is there need for emer 
gency standby cquipment of special 
type, with special drives in case of 
clectric power failure? 

9. Load Factor 

After selecting the basic type of 
pump on the basis of such data, addi 
tional data are necessary for an intel 
ligent specific selection. 

For Selecting Specific Pump & Drive 

Further details about the above 
items, plus 

1. Specific gravitv—affects head and 
horsepower 

2. Vapor Pressure —consider dis 
solved or entrained gases also 

3. Suction Conditions—NPSH avail 
able and required. This is very impor 
tant, and is too frequently overlooked. 
\ centrifugal pump is not a good gas 
compressor. Is there entrained gas or 
or danger of boiling at the 
pump? If there is, and it is unavoid 
able, then the pump must be over 
sized. Power should be provided for 
100 percent liquid. Determine rang: 
of suction pressure, and system fric 
tion. 

4. Discharge Conditions — svstem 
characteristics, including friction 

5. Maximum Future Conditions 

a. Head and capacity. 

b. Check NPSH, available and_ re 
quired, and horsepower, at the 
future condition 
Consider providing a_ baseplate 
for larger motor in the future, if 
required 
Solids in Suspension 
. Allowance must be made for ef 
fect of solids on head when per 
cent solids is appreciable. 

If the solids are abrasive, the 
pump can be selected oversize to 
reduce velocities—longer life may 
justify this economically. 

Best impeller type (open, semi-en 
closed, closed, non-clog, crusher 
tvpe, etc.) depends on nature and 
amount of solids. 

Select material to resist abrasion, 
if possible. 

Sometimes advisable to use cheap 
pumps for abrasive service, and 
discard rather than repair them 
when worn 

Corrosion 

. Availability of pumps of accep- 
table material may limit, or de- 
cide. selection. 


Vapor 
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_ If corrosion is unavoidable, pump 

can, in some cases, be selected 
oversize with reserve performance 
which will compensate for re 
duction in performance due to 
corrosion. 

or semi-enclosed impeller 
is usually preferred for corrosive 
service, because Corrosion Is casicr 
to see and evaluate, casier to re 
pair, and has less effect on per 
formance than in the closed im 
pellet 

_ As in abrasive service, it is some 
times more economical to use a 
cheap pump and discard it when 
corroded, rather than repair it. 

.Is there a problem of product 
contamimation by certam mate 
nals of construction? 

Power Available 

If steam is available, what are its 
conditions? 

b. If electricity is available, what are 
its characteristics? Frequency is 
very important because it deter 
mines motor speed, which deter 
mines performance in the 
case of direct drive 

If neither steam nor electricity is 
available, what other power source 
is most practical and economical? 
(Gas, gasoline, wind, water, oi! 
etc.) 

9. Space Available and ‘Transporta 
tion Limitations—These may dictate 
whether unit should be horizontal or 
vertical, and limit weight size, or shape 
of unit or sub-assembhies 

10. Design Details—Are thev ac- 
ceptable to the users—Engineering, 
Production and Maintenance people? 
Changes can be negotiated in some 
Cases 

a. General ruggedness 

b. Stuffing box arrangement. Me 
chanical seal. 

Bearings, bearing seals, 
thon 
. Ease of maintenance, alignment. 

. Flanged connections of proper 
ratings. ‘Threaded wetted parts of 
anv kind should be avoided when 
ever possible in anv of 
chemical service 

. Adequate pressure and perform 
ance testing 

. Maximum interchangeability of 
parts, minimum number of dif 
ferent sizes (including purchased 
parts such as couplings, oilers, 
bearings, etc.). 

.Maximum_ interchangeability, 
wherever possible and practical, of 
new pumps with existing pumps 
and parts. 

i. Maximum flexibility of operation 
characteristics for interchange- 
ability and future changes in 
process or use. 


lubrica 


j. ls “sanitary” 
56, required? 

11. Manufacturer—These things are 
all umportant to the final product and 
the success of the job. Weigh them 
carefully 

a. General facilities enginecrmg, 

foundry, manufacturing, test 

. Experience—with the design, ma 

tenals of construction, and any 
unusual or difficult service 
ditions 

. Field service engineering, 
placement parts. ‘This can be of 
paramount importance in case of 
trouble in the field, and obviously 
is worth money. Don’t underesti 
mate its value. 

. Workmanship — especially when 

close clearance and/or special 
materials, or unusual designs are 
involved. 

ec. Engineering cooperation during 

the design phase—very important 
can contribute greatly to the suc 
cess of the whole job. 

}. Ability and willingness to accept 
change in design or 

specifications. 

12. Price and Delivery—Both are 
very unportant, of course, but arc 
sometimes overemphasized. If the 
pump with the lowest price or best 
delivery fails im service, money is 
thrown away and the job delaved 
Good performance is cheapest in the 
long run. One repair job, or start-up 
difficulties, with an inadequate pump, 
may well change it from the lowest 
price and best delivery to the highest 
cost and longest delivery. Also, beware 
of extra charges which may alter the 
competitive pattern (after an order is 
placed) 


construction, Fig 
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necessary 


Conclusion 


A great many factors are mvolved 
in the performance of pumping equip 
ment, and they should all be consid 
ered in the selection of pumps for 
chemical plants. Modern chemical 
processes, with their severe demands 
and competition continually call for 
the best possible performance, and 
often, the highest standards. 

Pump selection is rapidly becoming 
more specialized and more important. 
In many cases the pump application 
engineer does not get, or cannot get, 
from the process engineer, data sufh 
cient to make the best possible selec 
tion. More complete information will 
permit better selections, resulting not 
only in better performance but also 
longer life, lower operating and main 
tenance costs, and increased inter 
changeability with consequent further 
lowering of maintenance costs. 
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Blunt Notebook Edited by Theodore R. Olive 
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Quick Estimation Method for 
Heat Exchanger Dimensions 


G. F. Davies, Process Engineer, Dominion Tar & Chemi- 
cal Co, Ltd., Montreal, Canada 


*% January Contest Prize Winner 


Engineers making preliminary process evaluations often 
need to know the approximate physical dimensions of the 
heat exchangers required. The following method has been 
found convenient for quickly estimating the size of a 
typical shell-and-tube exchanger 

|. Estimate the over-all heat-transfer coefhicient for the 
onditions mvolved. A previous article (Chem. Eng., Aug 
1951, pp. 122-4) offers some suggestions along this line. 

-. From process data, determine the exchanger duty and 
nean temperature difference, then calculate the tube sur 
race required 

3. Select a tube-side velocity (or use the velocity as- 

umed in estimating the cocfhicient) and calculate the total 
f ross section for the tubes 

+. From the table, find the number of tubes required for 
q. ft. of cross section; use this figure to calculate the 
number of tubes in the bundle. Assume 3-in. tubes for a 
Start if vou are in doubt as to the tube size. 

5. Again from the table. find the surface area contained 
in | sq. ft. of cross section per ft. of bundle length. Use 
this figure to calculate the length of the bundle which will 


} 


Baffle spacing, inches 


16 | 


Number of tubes across shel 


give the required surface area for the cross-sectional area 
determined in Step (3). Standard tube lengths of, say, 
10 to 16 ft. are usually preferred. 

6. From the upper curve of Fig. 1 determine the ratio 
of shell diameter to tube diameter and from this calculate 
the shell diameter. (This chart is based on triangular 
arrangement with clearance between tubes equal to one- 
quarter of the tube diameter.) 

From the lower curve of Fig. 1 determine the num 
ber of tubes across the shell. Use this number with Fig. 2 
to determine the baffle spacing which will give the desired 
shell-side velocity. (Fig. 2 is based on a flow of 1.0 cu. ft. 
per sec. and l-in. tubes. Methods of correction are given 


below. 


ILLUSTRATIVE EXAMPLE 


Suppose we want an idea of the size of the shell-and-tube 
exchanger needed to cool 20,000 Ib. per hr. of an organic 
liquid from 150 to 100 deg. F.. using water entering at 70 
deg. and leaving at 73 deg. F. The water will be inside the 
tubes. Density of the organic liquid is 55 Tb. per cu. ft. 
and specific heat is 0.5. 

Heat-transfer load is (20,000 (0.5) (150 —100) = 
500,000 Btu. per hr. Log-mean temperature difference 
between the two fluids is 50 deg. F. Assuming an over-all 
coefficient of 60, the required surface will be 500,000/ 
(50) (60) = 167 sq. ft. 

For a 3-deg. F. temperature rise, water flow must be 


% February Contest Prize Winner 


“Chemical Method Removes 
Rust for Weld Repair of 
Eroded Pump Casings.” 


A prize of $50 in cash will be awarded to 
Paul E.. Krystow, Materials of Engineering 
Div., Research & Development Dept., Col- 
gate-Palmolive-Peet Co., Jersey City, N. J. 
The article will appear in May. 


$50 PRIZE FOR A GOOD IDEA-—Until 
further notice the Editors of Chemical 
Engineering will award $50 cash each 


month to the author of the best short 
article received that month and accepted 
for publication in the Plant Notebook 
Each month's winner will be announced 
the following month and published the 
second following month 


$100 ANNUAL PRIZE—At the end of 
each year the monthly winners will be 
rejudged to determine the year's best 
Plant Notebook article, which will then 
be awarded an additional $100 prize 


HOW TO ENTER CONTEST—Any 
reader of Chemical Engineering, other than 
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a McGraw-Hill employee, may submit as 
many entries for this contest as he wishes. 
\cceptable material must be previously 
unpublished and should be short, prefer- 
ably not over 500 words, but illustrated if 
possible. Articles which are acceptable 
but are not winners will be published at 
regular space rates ($10 minimum) 


Articles may deal with plant or produc- 
tion “kinks,” or novel means of present- 
ing useful data, which will interest chemi- 
cal engineers. Address Plant Notebook 
Fditor, Chemical Engineering, 330 West 
42nd St., New York 36, N. Y 
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500,000/(1.0) (3) = 167,000 Ib. per hr., or 167,000/(62.3) 
(3,600) = 0.74 cu. ft. per sec. Assuming a linear velocity 
inskle the tubes of 4 ft. per sec., the tube cross section 
required is 0.74/4 = 0.185 sq. ft. This is a relatively small 
cross section, so §-in. tubes would be better than 3-in. 

The number of j-in. tubes required for 1 sq. ft. of cross 
section is 746. For 0.185 sq. ft. cross section, the number 
of tubes will be (746) (0.185) = 138. 

The external surface area contained in 1 sq. ft. of cross 
section for g-in. tubes is 122 sq. ft. per ft. of length. The 
length of tube bundle required for 167 sq. ft. of surface 
with a cross section of 0.185 sq. ft. would be 167/(122) 
(0.185) = 7.4 ft. 

From Fig. 1, the number of tubes across the shell for 
a 138-tube bundle is 13. The ratio of shell diameter to tube 
diameter is 18, giving a shell diameter of (18)(%) = 
approximately 11 in. 

A shell-side velocity of at least 2 ft. per sec. is desirable 
The flow of organic liquid is 20,000/( 55) (3,600) = about 
0.1 cu. ft. per sec. Since Fig. 2 is based on a flow of 1.0 
cu. ft. per sec., our desired velocity is represented by the 
curve for 2/0.1 = 20 ft. per sec. This velocity, however, 
must be corrected again for 3-in. rather than 1-in. tubes, or 
(20)(%) = 12.5 ft. per sec. So for 13 tubes across the 
shell, Fig. 2 indicates a baffle spacing of about 4 in. 

To summarize, the required duty might be met by a 
shell-and-tube exchanger having 138 {-in. tubes in a 
bundle 74 ft. long, in a shell about 11 in. in diameter, and 
with baffles every 4 in. If unsuitable, another approxima- 
tion may be made using different basic assumptions. 


Cross-Sectional and Surface Areas for 16-Gage Tubes 
Surface Area, Sq. Ft 
per Ft. of Length 


Outside Number of Tubes for Tube Bundle 
Diameter, Containing 1 Sq. Ft Containing 1 Sq. Ft 
In Cross-Sectional Area Cross-Sectional Area 
1,340 75 
746 122 
476 
% 330 76 
242 63 
1% 185 55 
1% 146 48 
1% a 39 
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Convert Baume to Specifie Gravity 
With a Slide Rule 


Date S. Davis, Professor of Chemical Engineering, Vir- 
ginia Polytechnic Institute, Blacksburg, Va. 


As shown previously, portions of various scales on 
the slide rule can be used to estimate frictions factors’ and 
the viscosity of water.* Another convenient approxima 
tion permits interconversion of degrees Baume and specific 
gravities between 6 and 35 deg. Baume for liquids heavier 
than water. The method makes use of the tangent and 
LL1 and LL2 scales of the log-log duplex decitrig rule. 

For values of 14 to 35 deg. Baume, set 20 on the T scale 
opposite 1.16 on the LL2 scale and thereafter read degrees 
Baume on the T scale and specific gravities on the LL2 
scale. For values of 6 to 14 deg. Baume, set 13.78 on the 
I scale opposite 1.105 on the LL1 scale and continue as 
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before. For values below 6 deg. Baume, set the nght hand 
index (0.1) on the C scale opposite 1.041 on the LL! 
scale and change each Baume valuc to radians by dividing 
by 57.3. Thus for 3.54 deg. Baume, divide this value by 
57.3 to attain 0.0618; opposite 0.0618 on the C scale read 
the specific gravity as 1.0255 in place of the actual 1.0250. 

Ihe following table shows the nature of the agreement 
between specific gravities estimated by this method and the 
actual values as calculated from the equation: 


145 
145 — deg. Be. 


which is not well adapted to solution by slide rule. 


Specific Gravity = 


Comparison of Actual With Slide Rule Results 


——Specifie Gravity— ——Specifie Gravity — 
Deg. Baume Slide Rule Actual Deg. Baume Slide Rule Actual 
144 1.0100 1.0103 16.68 1.1300 1.1300 
3.04 1.0250 1.0255 20.00 1.1600 1.1600 
6.24 1.0450 1.0455 23.15 1.1900 1.1900 
9.49 1.0700 1.0705 26.15 1.2200 1.2200 
13.18 1 1000 1.1000 29.92 1.2600 1.2640 
35.15 1.3200 1 3320 


REFERENCES 
1. Davis, D. S., Chem. Met. Eng., 51, 115 (July 1944) 
) 


2. Davis, D. S., Chem. Eng., 58, 142 (July 1951 
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Length of straight shell, inches 
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Capacity of straight tank shell, US go! 


Chart Aids in Quick Estimation 
Of Tank Dimensions 


Jacpisn C. Acarwat, Chemical Plants Div., Blaw-Knox 
Construction Co., Pittsburgh 30, Pa 


A quick method of estimating tank dimensions, diam- 
eter and straight shell length for a given capacity, has been 
needed for a long time. The accompanying graph pre- 
sents data from which several variations in dimensional 
relationships can be obtained with a minimum of effort. 

For a desired L/D ratio, follow the capacity line verti 
cally until hitting the desired L/D line. The closest 
standard shell diameter and shell length are obtained 
from sloping straight lines, and Y scale, respectively. The 
answer obtained can be taken as actual tank dimensions 
if capacity of dished heads is neglected. 

For example, if an 800-gal. capacity tank is desired, 
with L/D ratio of approximately |, the nearest standard 
tank diameter which will give an L/D ratio of approxi- 
mately 1 is 5 ft. The straight sheet length will be 66 in 
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How to Cure Pulsation in 
(Centrifugal Blowers 


O. W. Acursox, Billmvre Blower Div., Lamson Corp., 
Svracuse, N 


When a centntugal blower is used im the capacity range 


f vhich it was designed, pulsation 1 seldom a problem. 
1} ire, however, certain applications of blowers—where 
t necessary to keep the blower running during periods 
 verv small demand. In the case of certain heating 


wocesses these “turn<lown” or “weekend holding” periods 
nav call for as little as 10 or 20 percent of rated volume 
uitput of the blower. In such cases, surging can sct up 
i pulsation which may disturb the process and cause over 
heating and consequent damage 
Such pulsation can be prevented—and corrected—if on 
inderstands the mechanics of pulsation 
The pressure-vs.delivery curves shown in the sketch 
ibove are typical of all centrifugal blowers. ‘The upper 
ive is that of a welldesigned blower, and the lower 
urve of a “not-so-well” designed blower. Note that in 
oth cases the pressure attains a maximum at some rela 
tively low rate of air output. 
If the demand on a blower is decreased in volume from 
i; normal operating point A to another normal operating 
point B below the maximum-pressure point, the pressure 
it the blower merely rises correspondingly. and pulsation 
does not occur. If, however, the volume requirement 1s 
decreased beyond the maximum-pressure point E to a very 
ow point, such as C, the following sequence of circum 
tanccs may sct up surging 
The blower delivery pressure first decreases from E to C 
it the blower itself. Thus for a moment, the pressure in 
the piping system connected to the blower is greater than 
the pressure at the blower itself. The air in the line then 
tends to reverse its~direction and flow back into the 
blower until both pressures become equalized. When 
this has happened the blower again resumes its normal 
function of pumping air into the svstem—until the restric 
tion at the line outlet again reduces throughput and causes 
the sequence to repeat—tresult, surging 
The frequency and intensity of surging depends upon 
1) the slope of the pressure-vs.volume curve 2) the 
rate at which air is being removed from the system, and 
3) the volume of the pipe system to which the blower 
is delivering air. The same principles apply whether the 
centrifugal unit is operating as a blower or an exhauster. 
The best wav to prevent pulsation is to anticipate 
circumstances which might cause it- It will not occur with 
delivery above the point FE. However, if the application 
may require low turn<owns, then the blower manufacturer 
should be informed so that he can select and specify a 
blower which will prevent pulsation 
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If pulsation occurs im an existing inscallation, keep the 
delivery above the surge point by bleeding or recirculation 
if possible. Or use a smaller blower, or have a second 
smaller blower for turn<lown. If surging 1s infrequent o1 
of short duration, however, it may not be harmful and its 
effect can be climinated at the use end by means of a 
surge tank. Finally, the manufacturer may be able to make 
slight changes in the design which will climinate the 
yulsation by bypassing or other steps at the sacrifice of a 
blower efficiency. 

Actually, the more efficient a blower is, and the tighter 
the air system is beyond the blower, the more likely it is 
to surge at verv low operating points. Fortunately, the 
uses for compressed air or gas, which demand blower 
operation at critically low output, are infrequent so that 
high-efficiency equipment can be used in all but the rarest 
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How to Supply Nitrogen to a 
Vacuum System Cold Trap 


\ simple automatic method for dispensing liquid mitrogen 
to vacuum-system cold traps has recently been developed 
by Jesse Sherwood of the National Bureau of Standards 

In most extreme high vacuum systems a trap, filled with 
some refrigerant such as dry ice or liquid mitrogen, 
inserted into the system so that as the vapors pass over it, 
they condense and collect on the surface of the trap 
However, these refrigerants evaporate rapidly and hence 
must be replenished at regula intervals. The NBS dis 
penser automatically performs this task, keeping the trap 
filled to any predetermined level for a period of time 
dependent only on the available supply of liquid nitrogen 

The dispenser consists essentially of a simple gas ther 
mometer, a mercury pressure gage, a confined source of 
liquid nitrogen, and a nichrome-wire heater 

The gas thermometer, suspended in the trap, reacts to 
the temperature at some point near the desired level of 
liquid nitrogen. If the liquid nitrogen level is low, the gas 

air) in the thermometer expands and causes the mercury 
to rise in the U-tube, completing the heater circuit. This 
switching effect applies 25 watts of power to a nichrome 
wire heater at the bottom of the liquid nitrogen container 
The ensuing evaporation generates gaseous nitrogen, and 
its pressure forces liquid nitrogen through a connecting 
tube to the trap. As the level of the liquid in the trap 
rises, the thermometer cools, the gas pressure decreases, the 
mercury column in the U-tube drops, the electric circuit 
is disconnected, and the flow of liquid nitrogen stops. 

\ vent in the delivery tube prevents excessive bubbling 
of the liquid in the trap. A bleeder valve on the liquid 
nitrogen container is also provided to remove gascous 
nitrogen resulting from natural evaporation; adjustment of 
this valve is not critical. The U-tube should have an inne: 
diameter of at least 6 mm 
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HARD 
AND PLASTICS 


UR TIMES A DAY, metallic salts in 

hydrochloric and hydrofluoric acid 
solutions are heated to a near boil and 
cooled to room temperature, in these 
digesters and crystallizing tanks. The 
hot acids are extremely corrosive, and 
the constant change of temperature is 
raugh on the tanks. Most materials 
would not stand up or would be too 


expensive. 
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HOT CORROSIVE SALTS 


almost too hot to handle 


Best answer was found in ACE hard 
rubber linings—the two-layer protec- 
tion that is both chemically strong, and 
mechanically tough. Approximately 40 
ACE rubber-lined tanks are now in 
service in this plant. Many have been 
on the job for eight years. 

The fume ducts in the background, 
incidentally, handle hydrofluoric acid 
vapors. They, too, are ACE protected. 


MERICAN 
HARD RUBBER 
COMPANY 


93 WORTH ST. YORK 13, N 1 


ACE hard rubber resists all alkalies, 
metallic salts, inorganic acids, hydro- 
chloric acid any strength, nitric acid to 
16° Be, sulphuric acid to 50° Be, phos- 
phoric acid to 75%, and countless other 
corrosives. Other ACE plastics extend 
this range still further. Ask for cata- 
logs of ACE-Clad and ACE-molded 


chemical equipment. 
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pment News Edited by Cecil H. Chilton 


NEW HEATING & COOLING EQUIPMENT 


FOOD AND BEVERAGE industries have found these heat exchangers ideal for certain services. 


Plate-and-Frame Heat Exchanger for Heavy Duty 


New high-pressure, high-capacity model should be 


suitable for many chemical process applications. 


174A) The Paraflow, a plate- 
type heat exchanger which has found 
wide application in the food and bev- 
erage industries, has been recently 
made available to the chemical process 
industries in a heavy-duty model. This 
new model, the HF, has a pressure 
limitation of 120 psi., whereas previ- 
ous models were limited to 45 psi. 

Construction of the Paraflow re- 
sembles somewhat a_plate-and-frame 
filter press. It is assembled from a 
series of metal plates, with gaskets 
providing the necessary seals between 
plates 

Since the choice of metals and al 
loys for the plates themselves is rela- 
tively wide, the main weakness of this 
type of heat exchanger at present is 
the gaskets. Gasket materials limit 
both the nature of the fluids which 
can be processed and the temperatures 
and pressures which can be used. Pres- 
ent gaskets of natural or synthetic 
rubber are unsuitable for use with 
many organic fluids 

Earlier plate exchangers had plates 
of cast bronze with separate dividing 
sheets, providing relatively wide liquid 
passages. Most exchangers now have 
plates pressed from mild steel, stainless 
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steel, Everdur or aluminum sheet. Cast 
— however, still are employed for 
1andling slurries which would plug 
the closer clearances used with pressed 
plates 

A properly designed plate heat ex- 
changer is said to offer advantageous 
heat-transfer characteristics. Close 
clearance between plates provides a 
small hydraulic radius, while still per 
mitting easy cleaning. This small clear- 
ance would be difficult to achieve with 
tubes of equivalent diameter. 

On the other hand, the small hy- 
draulic radius reduces the Reynolds 
number, resulting in streamline flow 
and a tendency toward slow heat trans- 
fer. This tendency is overcome by 
corrugating the plates to induce a high 
degree of turbulence in the narrow 
gap between plates. A high heat-trans- 
fer coefficient actually is claimed. Al 
though performance data are not cus- 
tomarily released for publication, the 
manufacturer cites a  water-to-water 
heat exchanger in which a coefficient 
of 920 Btu./(hr.) (sq. ft.) (deg. F.) 
was observed. An investigation re- 
ported in the literature, however, 
found coefficients of 80 to 300 for 
hot water to GR-S latex. 


The corrugations in the plates serve 
another useful function—they add 
rigidity to the thin metal stampings. 
The thickness of the metal could well 
be a limiting factor in performance, 
especially when the plates are made 
of stainless steel. For example, the 
resistance to heat flow of a stainless 
plate 0.1 in. thick would correspond 
to a coefficient of about 1,000. in 
order to get coefficients on the order 
of the 920 just cited not only must 
the flow be extremely turbulent but 
the metal plate must be fairly thin. 

The new Model HF Paraflow has 
34-in. diameter ports, which will pass 
30,000 to 40,000 gph. without undue 
pressure drop. The minimum gap be- 
tween plates has been set at 0.1 in. in 
order that solid-bearing scale- 
forming liquids may be handled with- 
out excessive risk of plugging. 

Each plate has a developed area of 
4.6 sq. ft. The standard frame is 
large enough to handle 250 plates, 
making it possible to pack a lot of area 
into a small space. Plates are com- 
pressed in the assembly by a single 
central tightening screw. After com- 
pression four tie bars with screwed 
ends and adjusting nuts are clamped 
into position to take the compression 
load. These tie bars are designed to 
act as springs and extend with expan- 
sion. 
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Ihe plate exchanger offers othe 
practical advantages in addition to 
rapid heat transfer. It can be opened 
and cleaned in a minimum of time. 
Capacity can be changed or the duty 
varied by adding to or rearranging the 
plates. By using suitably designed 
connector plates, a single unit can 
perform several duties at once. 


W alker-W allace, Inc. 


of confined space or 1,600 sq. ft. of 
open space. It burns regular fuel oil 
ot No. 3 or lighter grade. Measuring 
21 by 33 by 55 in., it is self-contained 
and portable —I ‘ageol Heat Machine 
Co. 


Dowtherm Vaporizer 
Is Electrically Heated 


(175B) Electric heating  ele- 


ratings of 100,000 to 1 million Btu 
per hr. The unit is furnished com 
plete with temperature controller, 
liquid level control, safety valve and 
other accessones. 

Vaporizer drums range from 24 to 
36 in. in diameter and from 45 to 72 
in. long. In the smaller sizes each 
heating element extends almost the 
full length of the drum, enclosed in 
individual tubes. In the larger sizes 


ments provide the energy input for a two clements, end to end, are used pet 
new Dowtherm vaporizer, available in tube —-Union Jron Works. 


IN BRIEF—A capsulated listing of this month's newsworthy equipment. 


Heating and Cooling Equipment 


Pilate Heat Exchanger High-pressure model for chemicai service. . ..1T4A 
Space Heater B.ows warm air along the floor... ............. 175A 
Vaporizer Electric heating elements provide energy 175B 


Packaging and H ili Equi t 


Bin Level Indicator Uses torsion spring and limit switch - 176A 
Portable Air Conveyor Helps avoid dust nuisance and spillage ..176B 
rum Storage Rack Saves space and reduces confusion.............. 176C 
rum Up-Ender Two shoes fit any standard fork truck --176D 
Tubing Package Cardboard covers protect finned tubes 176 _ 
Hand Lift Pallet Trucks Dual purpose, for skids and —— Saee 176F 
Self-Dumping Trailer Can be lifted or towed... 176G 
Heat Sealer Closes large bags and pouc hes. . 176H 
Portable Elevator A\ir-powered, for hazardous locations 1761 
. Fork Lift Trucks Five new models eens 176J 
Space Heater 
Bliews Aleng the Fleer Electrical and Mechanical Equipment 
7c Storage Latteries Polystyrene cas are lighter, transparent 178A 
(175A) Anew 140,000-Btu. Overload Release lrotects against e ccessive loads ATSB 
space heater is said to employ a novel = !’4int Sprayer More power for heavy fluids 178 
sowie it forced t By Materials of Construction 
g W: ) -ate 
PVC Pipe and Sheet Can be fabricated In many ways 180A 
base along the floor, the manufac- PVC Tanks and Hoods Self-supporting types and linings aati 180B 
ks, hoods, 180: 
Glass-Reinforced Kesin Made in form of pipe, tanks, hoods, ducts 
turer claims, it prov ides a 6-ft. high Plastic-Covered Tubing Made in various cross-sectional forms ..180D 


heat blanket and avoids the wasteful Plastic Blower Replaces aluminum and bronze in small motors 180K 


heating of overhead areas. 


Known as the Model PW-140, this 


Instruments and Controls 


Temperature Controller Automatically adjusts on-off times 182A 
mac hine Is designed to provide heat- Miniature Recorder Electronically actuated for fast pen speed 182 
. 2 Age Detector Measures content of carbon-14 182c 
ng comfort marcas up to 3,000 Sq. ft. Thermocouple Switchboard Plug-and-jack arrangement for 48 points 182) 
Indicating Controller Pneumatic receiver for graphic panels ..182E 
pH Meter Flashing signal offers improved precision . 183A 
urge Meter Several tubes combined in one unit .183R 
Eq me . Message Annunciator Faults actuate horns and lights 183C 
uip mt Cost Indexes Velt-Ammeter Snap-around type, with case 1831) 
(Marshall and Stevens Indexes of Dial Thermomete r New welding process eliminates solder 183k 
Cor t Weuins t Costs Infrared Spectrometer With double-pass optical system ° 183F 
Light Comparator Controls process by color indication 182G 
Des, Sep Dee Fluids Handling Equipment 
Average of all 177.1 179.1 179.6 Ceramic Pipe Joints Screwed ends made of plastic.............+506. 184A 
Propeller Fan Heavy-duty fan for static pressures - 84h 
Process Industries Fluid Piston Pump Pumps suspended solids at high pressures........184C 
c fz 120 171.5 172.2 Flow Indicator Visually magnifies flowing liquid 1841 
. 1798 ©Retary Pump Cheaper than previous models... 
186 673 Lower Ventilators High Capacity at low pressure drop 1868 
Glas ucts ody Welding Coupling Tongue-and-groove pair eliminates scale 
4 Ventilating Fans Wheels up to 36 in. diameter. . ....187B 
ener Steam Pumps With improved valve gear lubrication 
xe ia 
Petroleum ind 175.9 176.7 
Rubber ind 178.3 179.1 Processing Equipment 
Proces avg 76.9 177.7 
Continuous Vacuum Filter Vapor-tight hood for toxic materials 188A 
Related Industries High Capacity Mixers Welded construction, to 1,200 gal... 188B 
Elec — ¢ Vertical Stone Mills New Types of rotor and stator stones 18ac 
“lec power equip 1 181 1 181.9 Glass Filter Cloth Silicone mating adds flexibility.... 188pD 
Min ng, milling 180 < 181 ° Pulpstone World's largest, for wood pulp grinding 188F 
tefrigerating 198.6 200.1 Freeze Dryer Research model for lab or pilot plant 188F 


Steam power 168.7 169.5 


Compiled quarterly for March, June, Sep 
tember and December of each year by 
Marshall and Stevens, evaluation engi- 
neers, Chicago and Los Angeles. Indexes 
are prepared 47 different industries, 
which the eight process and four 
related industries listed here are selected 
Published h month with the latest 
available revision For a description of 


safety Equipment 


Respirator Valve 
ety Scoreboard 


tegulates air flow to breathing equipment 
Promotes interest In safety record 
emergency Light Turns on when power fails 

Vinyl-Coated Gloves Centrifugal process gives good adhesion 
lust Light and comfortable, easy breathing 

Fire oO Distinguishes fires from other heat problems 
Heat Re a Glove Sandwich construction with aluminum liner 


the method of obtaining the index numbers 
see R. W. Stevens, Chemical Engineering, Don't Forget Reader service postcard inside back cover 
Nov. 1947, pp. 124-6. For a listing of an- will bring you more information. Use these key numbers 


nual averages since 1913 see Chemical 
Engineering, Feb. 1952, p. 1 
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NEW 


PACKAGING & 


Bin Level Indicator 
Gives Pesitive Signal 


(176A) The Bin-Vue is a new 
bin level indicator which is said to give 
a sure, positive automatic indication at 
top, middle or bottom of the bin. 
Simple in principle and execution, it 
is priced at only $35 

[his device consists of a 1/2,000-hp 
motor turning at 5 rpm., connected 
to a shaft by means of a torsion spring 
Alongside is a limit switch. At the 
end of the shaft is a four-blade paddle 
which is free to turn as long as mate 
rial in the bin does not touch it. 

Once touched by the matcrial, the 
paddle stops and the motor keeps on 
turning until the spring by torsion 
ictuates the limit switch. The switch 
then kicks out the motor and actuates 
iny other desired signal. The spring 
is kept under torsion until the material 
at the paddle falls away. The paddle 
then turns the spring away from the 
limit switch and reactuates the motor. 

The Bin-Vue can be used with anv 
bulk material that flows, it is claimed 
It can be supplied in an explosion 
proof model for hazardous locations.— 
Convair Corp. 


Portable Air Conveyor 
Aveids Dust Nuisance 


(176B) A portable suction-type 
air conveyor is designed to fill and re- 
plenish hoppers or bins and to empty 
containers and shipping drums. Use 
of this conveyor helps avoid dust nui- 
sance and spillage. 

In operation, material is picked up 
by a suction nozzle and conveyed via a 
flexible hose to an elevated receiver. A 
gate valve at the bottom of the re- 
ceiver can be either manually opened 
and closed or set for automatic op- 
eration. In the latter case material 
is fed into the machine hopper by 

ravity until the receiver is empty. 
The gate closes instantly when the 
conveying system 1s started. 
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HANDLING 


EQUIPMENT 


STORAGE RACK SAVES SPACE, REDUCES CONFUSION 


176C You can stack drums to ceiling height with this new welded steel 
storage rack. You can remove any drum without shifting or disturbing the others 
or even use faucets for drawing off small quantities. Company will design racks 
for any size drum or special shape containers.—-Equipment Manufacturing, Inc. 


All metallic equipment in contact 
with the material conveyed can be fur- 
nished in stainless .steel.—Airborne 
Conveyors Corp. 


Drum U p-Ender 

Fits Fork Trucks 

(176D) A new manual drum 
up-ender consists of two shoes which 
slip over the forks of any standard 
fork truck. Welded to the shoes arc 
rubber-faced grab plates that clamp 
around the drum to hold it firmly. An 
advantage of the new device is that 
you can safely empty drums from any 
height within comfortable arm reach. 
—Baker-Raulang Co. 


Tubing Package 
Protects Extended Surface 


(176E) Expensive wooden boxes 
or crates have given way to cardboard 
covers for protecting finned tubes dur- 
ing shipment. The cardboard covers 
can be easily removed by the receiver 
simply by ripping along the length 
with a built-in pull-string. Pipes can 


now be stacked without danger of 
crushing the fins, and even stepped on 
without damage. 

This container has been patented, 
but licenses are available—Proctor & 
Schwartz, Inc. 


Packaging & Handling Briefs 


Hand Lift Pallet Trucks— 
superstructure enables them to han- 
dle 7 and 12-in. skids as well as 
single or double-faced pallets. Yale 
and Towne Mfg. Co. (176F, 


Self-Dumping Trailer—Model  T- 
SRF-4, with 4 cu. yd. capacity, de- 
signed for pulling by hand, lifting 
and transporting by fork lift truck, 
and towing singly or in train by 
tractor. Phillips Mine & Mill 4 
ply Co. (176G) 


Heat Sealer—For manufacture and 
closure of large bags, pouches, etc. 
Jaws are 38 in. long to seal stand- 
ard 36-in. wide material. Movable 
jaw operated by compressed air; 
heating is by electricity. Pack-Rite 
Machines. (176H) 


Portable Elevator—Powered by an air 
motor for safe use in hazardous 
locations. Air consumption at 80 
psi. is 2.5 cfin. per ft. of lift. Bar- 
rett-Cravens Co. (1761) 


Fork Lift Trucks—Five new models 
with capacities of 2,000 to 4,000 Ib. 
Towmotor Corp. (176]) 
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THE CARE AND NURSING OF TANK CARS 


Use hot water or steam 
,to open a frozen 


outlet valve. 


Another way to get more from your GATX tank cars 


\G_&TX/ GENERAL AMERICAN TRANSPORTATION CORPORATION 
135 South La Salle Street -. Chicago 90, Illinois 


District Offices: Buffalo + Cleveland « Dallas « Houston « Los Angeles « New Orleans 
New York « Pittsburgh « St. Louis « San Francisco + Secttle + Tulsa « Woshington 
Export Dept.: 10 East 49th Street, New York 17, New York 


So many people have requested reprints of these cartoon advertisements that 
we are making them available to you for use in your shops. Just write us. 
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NEW 


HEAT PUMP now in trial service. 


MELTING metals suspended in mid-air. 


Year of Electrical Progress 


A review of Westinghouse’s engineering activities for 


the past year reveals many items of interest. Here are a few 


selected highlights. 


Although the thermodynamic prin 
ciples of the heat pump are well 
known, major practical obstacles have 
retarded its commercial development 
Real progress, however, is being made 
in that direction. This past winter 
three new units, two rated at 5 hp 
and one at 3 hp., have been in actual 
service in homes in Florida, Texas 
and Virginia. 

Tests a year ago on an earlicr unit 
showed the frosting problem to be less 
serious than previously feared. ‘Thus 
it does not seem necessary to apply 
heat to prevent freezing at low tem 
peratures. Also it was found that the 
practical limiting temperature of op 
eration is not around freezing—th« 
unit can be operated continuoush 
down through zero 
> Riding the Rails—The ignitron recti 


fier, widely accepted bv the electro 
chemical industnes fo nversion of 
ic. to d.c., is now on rails. The first 
two ignitron-rectifier locomotives re 


cently began their trial runs. This de 
sign combines the advantages of a 
power transmission to the locomotive 
itself with the desirable performance 
characteristics of d.c. traction equip 
ment. It mav make possible future rail 
clectrification at 60 evcles instead of 
the lower frequencies preferable when 
single phase commutator motors arc 
used 

> Long-Distance Control—An_ estab 
lished idea in power transmission i 
bemg adapted for oi] and gas pip: lin 


This is the operation of remote ap- 
paratus with basically the same super- 
visory-control equipment used by elec- 
tric power companies for years but 
modified for pipeline practice. 

On a Texas pipeline, for example, 
one operator will control entirely a 
booster station 40 mi. away and a 
main-line valve 80 mi. away from the 
control station. Signals will be inter 
changed between the control and the 
controlled stations over a microwave 
system previously installed for com 
munication purposes. 
> Look! No Crcible—A wall-less cru- 
cible would overcome many problems 
encountered when melting certain 
metals, such as titanium and molvb 
denum, which react with refractory 
crucible materials at high tempera- 
tures. This is more than just fantasy— 
Westinghouse research engineers have 
induction-melted metal suspended in 
mid-air bya strong magnetic field 
Supplied with 10,000-cvcle energy, 
the pieces of metal spin rapidly in 
pace, assuming, when molten, the 
shape of toy top 

So far float melting has been ap 
plied successfully only to laboratory 
melts involving small samples, and to 
1 verv limited numbcr of metals. 
Nevertheless, the idea has been em 
ploved to advantage in research for 
metels in lamps, electronic tubes and 
other high-temperature applications 

Three new oil tankers took to the 

ter last vear, cach powered with a 
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ELECTRICAL & MECHANICAL EQUIPMENT 


single 16,500-hp. steam turbine with 
inlet steam conditions of 1,000 deg. 
F. and 600 psi. These conditions are 
more representative of central-station 
practice than marine service. In fact, 
only a few land turbines operate at 
that high a temperature. 

> Exploring Mixed Gases—Research is 
continuing on the performance in 
fluorescent lamps of mixtures of the in 

ert gases—neon, argon, krypton and 
xenon. During the past vear a 50-50 
mixture of krypton and argon has al 

most displaced the earlicr all-argon 
lamp. Now a mixture of 75 percent 
krypton and 25 percent neon has been 
found to have highly desirable fea 

tures. 

Although the performance in a 
fluorescent lamp of each of the several 
gases by itself is known, it cannot 
vet be predicted what a mixture of 
two of them will do, much less a mix 
ture of three or four. For some reason 
the ultraviolet response of two or 
more gases in combination is not sim- 
ply a composite of the gases separately. 

More precise control for are fur- 
naces may come from recent improve- 
ments in carbon-arc searchlight con- 
trol. The new control maintains a 
much more stable arc over a wide 
range of current. It responds to arc 
drop variations of 0.1 v. or a current 
change as small as 0.1 amp.—West 
inghouse Electric Corp 


Storage Batteries 
With Polystyrene Cases 


(178A) A new line of storage 
batteries, available over capacity 
range of 10 to 100 amp-hr., are made 
with cases of polystyrene. These cases 
weigh 40 percent less than conven- 
tional ones, are smaller in over-all di- 
mensions and, because of their trans- 
parency, give a visual indication of 
electrolyte level. Of special impor- 
tance today is the fact that stvrene is 
more readily available than other suit 
able container materials —Gould Na- 
tional Batteries, Inc 


Electrical & Mechanical Briefs 
Overload Release—Protects machinery 


and drive against excessive load. De 

signed for use with the Torque-Ann 

speed reducer. Dodge Mfg. Corp 
I7SB) 


Paint Sprayer—Heavy-duty Paintmaster 
features an extra powerful air 
operated reciprocating pump for 
handling heavy paints and other 
fluids. Gray Co., Inc 178C 
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This Good 
Alloy 


on chrome liquor, 


THE INSTALLATION ff 


At Gutmann & Co., tannery, Chicago, on outlet of 
open scale tank for mixing highly corrosive basic 
sulphate of chrome solution used in tanning. 


THE HISTORY 


This plant had more than its share of trouble with 
various valves and cocks tried in this service. The 
highly corrosive solution caused rapid seat wear, 
leakage, seizing, and constant stuffing box mainte- 
nance was necessary. The inoperative valves, and 
shut-downs for repairs played havoc with the daily 
schedule of solution mixing. 

All this trouble has stopped since the plant in- 
stalled a Crane No. 1615 Iron Body Packless Dia- 
phragm valve with Neoprene diaphragm, disc 
insert, and body lining. Even after 22 years in this 
severe service, the valve remains absolutely tight; 
shows no corrosive or erosive effects, no undue 
mechanical wear, and operates as smoothly as 
when new. Maintenance cost to date—zero. 


The Complete Crane Line Meets All Valve Needs. That's Why, 
More Crane Valves Are Used Than Any Other Make! 


CRANE VALVES 


VALVE SERVICE RATINGS 
SUITABILITY: 


MAINTENANCE COST: 


cnapailion, only 


CORROSION-RESISTANCE: 


OK - Fe Corrosion owing 


SERVICE LIFE: 


Sn 2% yeara- Like 


OPERATING RESULTS: Zr (Luck 
the Visuble- re produclin, lraa- 


AVAILABILITY: 


Crane, 


THE VALVE 


Crane No. 1615 Packless Diaphragm Valves with 
Neoprene Lining. Diaphragm acts as bonnet seal only; 
is not subject to rapid wear. Separate disc with Neo- 
prene insert shuts off flow even should dia- 

phragm fail. Neoprene body lining 

makes these valves highly suitable for 

many corrosive fluids, erosive sludges 

and slurries. Also available unlined. 

See your Crane Catalog or Crane Rep- 


resentative. 


CRANE CO., General Offices: 836 S. Michigan Ave., Chicago 5, Illinois 
Branches and Wholesalers Serving All Industrial Areas 


VALVES + FITTINGS + PIPE + PLUMBING + HEATING 
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MATERIALS 


OF 


PVC Pipe and Sheet 
Can Be Hot-Gas Welded 


(ISOA 
unplasticized rigid p 
is available in the form of pipe, bars, 
shects and welding rod. It can be 
fabricated by stamping, shearing, saw- 
ing and drilling, and can also be 
welded by a hot-gas process. In the 
illustration a flange is being wekled to 
the end of a Boltaron pipe 

High tensile and impact strengths 
are claimed for this material. In addi 
tion it is light in weight, non-flamma- 
ble, and resists many chemicals and 
other fluids 

Sizes available are: for pipe, § to 4 
in. L.P.S., and for round bars, } to 1 
in. diameter, both in 10-ft. lengths; 
for * to 2-in. sheets, 30 by 60 in, 
ind for vs to 1-in. sheets, 24 by 50 in. 

H. N. Hartwell & Son, Inc. 


Boltaron 6200, a new 
vvinyl chloride, 


Tanks and Hoods 
Made of PVC 


180B Polydur, an unplasti 
cized, rigid form of polyvinyl chloride, 
is now available in fabricated tanks, 
hoods, vents and ducts. Tanks are 
made in two types—a self-supporting 
type made from sheets } to 1 in. thick, 
and as 4-in. thick liners for wood, con- 
crete or metal tanks. 

At temperatures of 250 to 300 deg. 
F. Polydur can be formed and welded 
into almost any design. Among its de 
sirable properties are resistance to 
many corrosive chemicals, high dielec 


CONSTRUCTION NEWS 


tric strength, and absence of brittle- 
ness at sub-zero temperatures. Fabri- 
cated tanks and other products require 
no internal or external protective coat- 
ings.—Munray Products, Inc. 


Glass-Reinferced Resin 
In Various Forms 


180C) Pla-Tank is a polyester 
resin-bonded Fiberglas outitile in the 
form of pipe, tanks, hoods and ducts. 
It has good resistance to dilute acids 
and solvents. It is not recommended 
for use with H.SO, or HNO, of greater 
than 50 percent concentration. Ke- 
tones and chlorinated solvents do not 
visibly attack Pla-Tank. 

Pipe is made in inside diameters of 
6, 8, 10 and 12 in., in lengths of 6, 
12 and 18 ft. Joints are made in the 
field by slipping a straight end into a 
belled end and welding by wrapping 
resin-soaked glass mat around the 
joint. A catalyst which is supplied 
separately is mixed with the resin at 
the last minute; curing requires only 


PLASTIC BLOWER 
(1S0E) Glass fiber-reinforced 


polyester resin replaces critical alu- 
minum and bronze for blowers in 
small TEFC motors. Plastic is 
lighter, more resistant to abrasion 
and corrosion.—Westinghouse Flec- 
tric Corp. 


about 30 min. under normal tempera- 
ture conditions, although you may 
want to speed things along during cold 
weather by use of a heat lamp. In the 
illustration, the man in the foreground 
is preparing to make a joint; the other 
one is starting to cure a new joint. 
Here’s an idea of the cost of Pla- 
Tank: A 6-ft. length of 6-in. pipe, 
belled on one end, costs $6; each 90- 
deg. elbow costs $27; a tee costs $40; 
a joining kit sufficient for one field 
weld costs $6. Prices for 12-in. pipe 
and fittings are just double those for 
6-in., with the intermediate sizes in 
—— Prices for tanks range 
rom about $20 per cu. ft. in small 
sizes down to about $5 per cu. ft. in 
larger sizes.—The Chemical Corp. 


PLASTIC ARMOR 


METAL TUBE 


PLASTIC-ARMORED METAL TUBING MADE IN NEW SHAPES 


(180D) 


Dekoron tubing, armored with vinyl or polyethylene plastic is now 


made in square, triangular, oval and streamlined cross-sections. The plastic armor 
is applied by a patented extrusion process over any kind of metal core.—Samucl 


Moore & Co, 
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anks 


Long shafts permit the use of deep (8’8”) t 
for most efficient reaction. 


Have Been Doing the Job 
Right for Over 10 Years! 


“Our LIGHTNIN Mixers were installed in 1941. They've 
been doing an excellent job ever since,” says Dr. J.M. Perri, 
plant superintendent, National Foam System, Inc., 
West Chester, Pa. National Foam uses a battery of 
eight 1-HP LIGHTNIN Mixers in the manufacture of 
its AER-O-FOAM fire-fighting compound. 

Dr. Perri goes on to say, “LIGHTNIN Mixers have 
proved easy to install. They have been practically free 
of mechanical troubles, and their long shafts permit us 
touse deep reaction tanks for most efficient processing.” 

If your requirements call for fluid agitation, consult 
Mixco. We have the research and engineering facilities 
to accurately predict processing results—and we'll abso- 
lutely guarantee those results with LiGHTNIN Mixers, 
Write us about your requirements. 


EVERY LIGHTNIN MIXER IS GUARANTEED TO DO THE JOB RIGHT 


These Mixers. 


ff LIGHTNIN case history ) 


soya 
OPERATION: | tein product ( 
Reaction han water for hydration. 
3300 1 tank, 96" 
_ stainless stee 
etext open top and dish 


MIXING EQUIPMENT Co., Inc. 


128 Mt. Read Bivd., Rochester 11, N. Y. 
In Canada: William & J. G. Greey, Ltd., Toronto 
Please send me the bulletins checked: 


© 8-102 Top Entering Mixers [) B-100 Condensed 
(turbine and paddle types) (complete line) 


© 8-78 Top Entering Mixers () B-75 Portable Mixers 


H 

5 (propeller type) (electric and air driven) 
8-76 Side Entering Mixers DH-50 Laboratory Mixers 

a Comp 

Addr. 

City lone Stote 


heat batch 

steam coils to 
HEATING: = 
REACTION TIME: | One (approx) 
LIGHTNIN Portable Mixer 

One 1-HP 
MIXING: User has we 
HIGHLY SATISFACTORY. trom aay 
MIXER ned excellent resu yearey 
for more than 3 
PERFORMANCE: these mixers 
es 

fluid agitation specialists 

e 
‘ 
4 
: 
“he PORTABLE SIDE ENTERING TOP ENTERING H eo 
to 2 HP Ito 25 HP Va te 500 HP H 
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NEW INSTRUMENTS & 


Temperature Controller 
Adjasts On-Off Times 


(182A) new proportioning 
temperature controller, the Model JP 
Gardsman, is said to adjust automati- 
cally the ratio of on and off times over 
a given cycle to maintain straight-line 
control. Yet this instrument is re- 
ported to be in the same price range 
as regular on-off controllers. It is avail- 
able in 36 standard scale and thermo 
couple ranges and is powered from 
either 115 or 230 v.—Taco West 
Corp 


Miniature Recorder 
Fer Graphic Panels 


182B) A new independently 
powered miniature strip chart recorder 
with an electronically actuated pen has 
been designed for use with the re 
cently announced <Autronic control 
system (Chem, Eng., Nov. 1951, p. 
201). It is servo-powered al 
balance device, providing an accurate 
ind instantaneous record of the meas- 
ured variable. At maximum speed the 
pen can traverse the 3-in. chart in ap- 
proximately se 


CONTROLS 


THERMOCOUPLE SWITCHBOARD MONITORS 48 POINTS 


(182D) When any one of 48 temperatures exceeds a predetermined safe 
value, an indicating unit with 48 individual lights shows which point is over- 
heated. The temperature of any single point can be followed on the indicating 
meter by inserting a plug into the proper jack. Heart of the device is a scanning 
switch rotating uniformly with a 5-sec. period. On each revolution one section of 


The pen is actuated independent of 
the chart drive and measures and re- 
cords over the range of 0 to 0.5 v. a.c., 
the standard output transmission of 
all primary elements in the Autronic 
system. This makes the recorder in 
terchangeable and usable without 
recalibration for circuits controlling 
temperature, pressure, level or flow. A 
special pen movement gives a true 
linear record. 

The mechanism can be pulled out 
from the case approximately 3 in. to 
allow inspection of past records with- 


AGE DETECTOR MEASURES ISOTOPIC CARBON 14 


182C) This apparatus can determine the age of any historical artifact, com- 

posed of organic material, between 1,000 and 25,000 vr. old. It measures the 
content of the carbon-14 isotope in such things as buried wood found in King 
tomb.—Radiation Counter Laboratories, Inc. 
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the switch samples cach thermocouple in turn.—National Bureau of Standards. 
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out stopping the recorder. This allows 


the pen to be inked without interrup- 
tion of the trace. 

The Autronic recorder measures 4% 
by 5 in. on the control panel. It fits 
in a metal frame which is 144 in. 
deep.—Swartwout Co, 


Indicating Controller 
For Graphic Panels 


(182E) The Consotrol is a new 
indicating pneumatic recciver-control- 
ler for use with graphic and console 
panels. It is designed to occupy a 
minimum of panel space, with its 
largest dimension being its depth be- 
hind the panel face. 

A manual control sub-panel includes 
a calibrated valve-position indicator, 
manual control setting and transfer 
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switch. They are permanently mounted 
on the panel; when you remove the 
automatic control unit, you leave the 
manual unit in undisturbed operation. 
Foxboro Co 


pul Meter 
With Flashing Signal 


(183A) The Model 20 Compax 
is a new self-contained portable pH 
meter which is said to combine the 
precision of a linear potentiometer 
with the simplicity of single dial oper- 
ition. New features include a unique 
flashing signal which eliminates meters, 
points, and reset knobs and establishes 
the reading point precisely. 

The electrode system is automati- 
cally brought to operating position 
when the instrument cover is opened 
and returned to storage -within the 
case when the cover is closed. All oper- 
ations of standardization and measure- 
ments are accomplished with a single 
calibrated Coleman Instru- 
ments, Inc. 


Instrumentation Briefs 
Multiple-Tube Purge Meter—Two, 


four or six tubes combined in a 
single integral unit bored from a 
block of acrylic plastic. Eliminates 
packing glands and breakable glass 
tubes. Separate needle valves for 
each tube. Brooks Rotameter Co. 
(183B) 


Message Annunciator—Abnormal con- 
dition sounds hor and_ lights 
message. Operator silences horn, 
message remains lighted until con 
dition is corrected; correction is 
announced by 


audible signal. H. R. Kirkland Co. 


(183C) 
Volt-Ammeter — Snap-around type, 
Amprobe Model 1200, with six 


ammeter ranges up to 1,200 amp. 
a.c. and three voltmeter ranges up 
to 600 v. a.c. $67.50, including case. 
Pyramid Instrument Corp. (183D) 


Dial Thermometer—New process for 
welding thin sections of stainless 
steel eliminates silver solder, in- 
creases range of applications. Roch- 
ester Mfg. Co (183E) 


Infrared Spectrometer—Model 112 in 
corporates double-pass optical sys- 
tem to get improved resolution. 
Will better detect nearly similar 
materials. Perkin-Elmer Corp. 

(183F) 


Light Comparator—Colorede will re- 


cord and automatically control proc 
esses through use of chemical color 
* indicators. Design includes fail-safe 


devices. 
Laboratories, 


Instrument Development 
(183G) 


Inc. 
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Use of Hand Trucks... Trucks (and chutes 
and conveyors) should be free of protruding nails, 
splinters, etc. 

Two-wheel trucks should have wide, extended lips, 
as narrow-blade lips cut into the sacks. Wood or 
metal lip extensions may be added. Sacks should 
be piled flat. Small wooden pallets may be used 
if the truck lip is adequate. 

On four-wheel trucks, sacks should be stacked 
flat and even with the truck edges, with the end 
sacks interlocked. 


How to Lift and Carry ... One man should 
pick up the sack with his hands underneath it, 
preferably at diagonal corners. Two men should 
lift the sack with the hands underneath it, sup- 
porting the four corners. Never grip or pull at the 
corners. Never drag the sack across the floor. 
Never, with a tied closure, pull at the closed end. 
Carry the sack with the edge resting against the 
body, or flat on the shoulder. 


If seriously damaged, slip an overslip over the 
damaged bag (with contents intact), then close 
| with a wire-tie or string, or roll the top and staple it. 


If the damage is minor, or an overslip is not avail- 
able: 1. Straighten paper near the tear; place 
torn ply, or plies, in original position; clean off 
any loose material or dirt. 2. Apply moistened 
gummed tape, cut 4 or 5 inches longer than the 
tear. Use single, overlapping or crossed patches, 
depending on size and kind of tear. 3. If more 
than one ply is severely ruptured, patch each ply 
separately. 

A 3-inch, 40-Ib. or 50-lb. gummed kraft tape is sat- 
tisfactory. Carry repaired bags with the patched 
side up. 


Want the Whole Story? Ask your Bemis 
Man for free, illustrated copy of Bemis Multiwall eC ] } 11S 
Packaging Guide. It deals with Storage, Filling 


and Closing, Handling, Palletizing and other im- 
portant subjects, 


St. Louis 2, Missouri 


If you need cotton or burlap bags also, Bemis is 
your best source. 
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How to Repair or Overslip Damaged Bags | 


MULTIWALL 

Pap er Bag 
It is just good — 
the best possible wwris Ss 
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NEW FLUIDS 


HANDLING 


EQUIPMENT 


SPLIT COLLARS facilitate assembly in cramped quarters. 


Screwed Ends for Ceramic Pipe 


Vinyl and phenolic plastics team up to form a new 


way to join clay pipe and fittings. 


(184A) A new method of join 
ing ceramic pipe uses a tapered male 
threaded section of vinyl resin cast 
directly on each end of the pipe or 
fitting in conjunction with a matching 
temale collar of molded phenolic 
resin. The clay pipe is a premium 
grade with extra-heavy walls to with- 
stand severe service, whether buried 
or exposed, 

The threaded plastic ends are ap 
plied at the factory, using a vinyl resin 
plastisol which is finally fused at 350 
to 375 deg. F. This technique makes 
it possible to produce resin castings 
of any desired thickness which are 
tough and flexible. Flexibility of the 
resin contributes a property highly de- 
sirable in ceramic piping installations 

joints can be deflected as much as 
6 deg. without leakage 

To assemble the joint, you simply 
thread the phenolic collar over the 
vinyl end of one of the clay pipes and 
uld the next section by turning it 
into the collar by hand. Three com 
plete revolutions of the pipe by hand 
and a fourth and final turn with a 
strap wrench do the trick. Joints have 
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been tested at water pressures as high 


as 50 psi. without leaking 


In hard-to-get-at places, you use a 
split collar bolted together at the sides, 
his type of joint is especially useful 
when connecting elbows, tees and 
wyes. A soft plastic band is placed 
over the threads to assure a smooth 
surface for the collar. Tightening the 
collar compresses this material into a 
tight joint. 

This development has been named 
the Screw-Seal. Right now pipe and 
fittings are available in 4, 6, and 8-in. 
I.D. Fittings include 30 and 45-deg. 
curves and 90-deg. elbows with bot 
short and long radius, tees, crosses, 
wyes, double wyes and caps. Pipe 
comes in 3-ft. lengths. 

Chemical resistance is limited by 
that of the organic materials. Services 
involving strong alkalis and solvents 
are out. But the manufacturer pre- 
sents an imposing list of 54 fluids with 
which Screw-Seal can be safely used. 
Ihe list includes most acids, salts and 
gases, and such organics as acetic an- 
hydride, ethyl acetate and phenol.— 
Robinson Clay Product Co. 
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Propeller Fan 
For Pressure Service 

(184B) Unlike usual propeller 
fans, which are suitable only for free 
delivery or for very low static pres- 
sures, the new Type PLF fan is de- 
signed for heavy-duty industrial appli- 
cations where large volumes of air 
must be moved under appreciable 
static pressure. The airfoil propellers 
are of cast aluminum. Available sizes 
range from 16 to 48 in., and air de- 
liveries from 2,900 to 37,000 cfm.— 
Chelsea Fan & Blower Co. 


Fluid Piston Pamp 
Handles Suspended Selids 


(184C) The recently devel- 
oped Hydrex pump combines the 
ability to handle fluids containing sus- 
pended solids at high pressures with 
an extremely gentle action. Working 
on the fluid piston this 
pump can be used to transfer mate- 
rials which heretofore were consid- 
ered unpumpable. 

The device consists basically of two 
cylinders and a high-pressure pump. 
The pump delivers a suitable hydraulic 
fluid to the upper section of each cyl- 
inder in an alternating cycle controlled 
by a four-way valve. The amount of 
fluid in the system is constant, being 
withdrawn from one cylinder as it is 
pumped into the other. 

At the lower ends the cylinders float 
on the product line. As the upper 
fluid is withdrawn from a cylinder, the 
bottom check valve opens and permits 
the product fluid to enter from the 
suction or supply side. As upper fluid 
is pumped in, another check valve 
opens and the product leaves via the 
discharge line. Where contact between 
the pumping medium and the product 
must be avoided, a suitable membrane 
is provided——Manton Gaulin Mfg. 
Co., Ine. 


Flew Indicater 

Is Installed in Line 

(184D) Known as the Liquid 
Eye, a new flow indicator consists of a 
brass housing in which is inserted a 
high-pressure glass tube. A ceramic 
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> CONTROLLED, UNIFORM 
> COMPLETE COMBUSTION 
> CONTINUOUS OPERATION 


The Acme patented Sulphur Burner is especially 
constructed to operate at a controlled rate sufficient 
nh to burn off the accumulation of carbonaceous scum that 
eo : retards the operation of an ordinary sulphur 
ee burner. In an ordinary burner, the 
a addition of a fresh charge of sulphur to 
the burning surface disrupts the burning rate for 
several hours. The Acme Sulphur Burner has a special 
feeding device that feeds melted sulphur to the 
burner in a manner that does not disturb the burning OPERATING PROCEDURE 
surface, at the same time maintaining a constant level Solid sulphur is charged into the 
of burning sulp pe Pp ich live steam is introduced 
pressure, high compression, or under vacuum, the at about 25 pounds gauge 


Acme Sulphur Burner attains maximum production pplied). 
of SOz from available supplies of sulphur. The melted sulpbur is fed to the 
combustion chamber by means of the 
feeder, which automatically maintains 
i the correct level. Compressed air, or air 
= furnished by a blower, is used for 
z : combustion. The quantity of air supplied 
regulates the concentration of SO, produced. 


: Since the introduction of the feed is below 
the the burning area is never 
i i disturbed. This, together with the 

hie 4 unchanging level of molten burning surface, 


and a controlled air supply, inter 
4 constant burning rate and thereby a 
uniform production of SO;. 
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Like the Process Plants 


they serve 


are designed and built to operate on 
24-hour seven-day-a-week schedule 


To Engineers responsible 
for the purchase of 
plant equipment 


Pacific Process Pumps are heavy duty pumps designed to fit 
your plant—and are fabricated from materials selected 
for the specific liquid to be pumped. 


To Engineers responsible 
for operation and 
maintenance of 

plant equipment 


Pacific Process Pumps are heavy duty pumps with EXTRA 
QUALITIES built in—qualities of workmanship and materials that 
prevent painful loss of production and keep maintenance costs down. 


the Owner 


of the plant 


The value of the EXTRA QUALITIES built into Pacific Process 
Pumps is proved by their performance. The following performance 
record is typical of hundreds of installations: LIQUID PUMPED—hot 
abrasive slurry; TIME ON STREAM — 26,640 hours; AVAILABILITY — 
100% ; PARTS REPLACED AFTER 26,640 HOURS OPERATION — wearing 
rings and shaft sleeves in each pump, impeller in one pump. 


Pacific Pumps inc. 


HUNTINGTON PARK, CALIFORNIA 


Export Office: Chanin Bldg., 122 E. 42nd St., New York 
Offices in All Principal Cities 


Equipment News, cont 


eye in the tube visually magnifies when 
liquid is passing through the indicator. 
The device is installed directly in the 
line in a straight-through arrangement 
which minimizes pressure-drop. 

The brass housing and ends are ma- 
chined to close tolerances and the 
glass tube is ground and lapped by a 
special process. The tube is spring 
mounted for shock resistance, and the 
method of seating the gasket against 
the ends of the glass prevents the glass 
from touching the housing. Assembly 
is completed with torque wrenches 

Three styles are available in con 
necting tube sizes of 4, 2, 4 and ? in. 
—Allin Mfg. Co 


Retary Pump 

Fer Lewer Costs 

(186A) A new Imo rotary post- 
tive-displacement pump is said to save 
up to 40 percent in initial cost ove: 
previous models for similar pressure 
ratings. ‘This one is designed to handle 
a wide varicty of oil pumping jobs at 
pressures up to 275 psi. Top capacity 
is 80 gom.—De Laval Steam Turbine 


Power Ventilators 
With High Capacities 


1S6B) Powered by direct-con 
nected axial flow fans, these new ven- 
tilators are claimed to provide higher 
capacities than conventional types. 
The air shaft extends above the fan 
and terminates in a pair of dampers 
that open and close automatically as 
the fan is turned on and off. Their 
free opening allows an_ unrestricted 
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volume of air to be driven vertically 
upward at high velocity. : 
Seven sizes, with motors from 4 to 
hp., provide capacities ranging from 


5 
5, to 75,000 cfm. Standard con- | 


struction is of galvanized stecl, but | 


other metals may be used, such as 
protected metal, aluminum, stainless 
steel and Monel.—Burt Mfg. Co. 


Welding Coupling 
Eliminates Scale 


(187A) A new welding coupling 
now makes it possible to eliminate 
welding scale from piping systems. 
The coupling consists of two forged 
halves which are each welded first to 
the pipe or fittings to be joined. They 
are short enough to permit easy clean- 
ing of the inside surfaces of scale or 
protrusions formed by the attachment 
welds. 

When the two halves of the coup- 
ling are brought together for the final 
weld, the tongue Ton slips into the 
groove of the other. A circumferential 
cavity directly beneath the beveled 
welding area prevents burn-through 
or formation of icicles in the interior. 
The cavity also insulates the interior 
from extreme welding heat, prevent- 
ing scaling. 

The tongue-and-groove arrangement 
makes piping easy to align. Another 
feature is that when. piping is to be 
disassembled the coupling can be 
taken apart and re-used. 

The new couplings are available in 
sizes from 1} in. through 12 in. in 
carbon steel, stainless steel, aluminum 


and other materials—Tube Turns 


Fluids Handling Briefs 

Ventilating Fans—Panel vent sets 
with wheels 24, 30 and 36 in. dia. 
and air-moving capacities up to 
13,000 cfm. for free delivery or 
relatively low static pressure. Listed 
at $188 and up. DeBothezat Fans 
Div. (187B) 


Steam Pumps—New steam ends rated 
up to 250 psi. Improved lubrication 
of valve gear gives longer bearing 
life. Worthington Pump & Ma 
chinery Corp. (187C) 
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in broadest selection 
of types, ranges, stem lengths 


% ACCURACY 
OF THERMO. 
RANGE 


WESTON 
all-metal THERMOMETERS 


WESTON Thermometers give you all the advantages 
of all-metal construction to an unmatched degree. The 
durability of stainless steel stems . . . the readability of 
large, boldly marked scales . . . the sustained accuracy 
due to precision manufacture proved through the years. 
Order through your regular jobber, or your local 
WESTON Representative. Catalog T-13 on request... 
WESTON Electrical Instrument Corporation 617 Fre- 
linghuysen Avenue, Newark 5, New Jersey . . . manu- 
facturers of Weston and TAGliabue Instruments. 


WESTON 
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NEW PROCESSING 


Centinueus Vacuum Filter 
With Vaper-Tight Hood 


(188A) A recently designed 
standard continuous vacuum filter is 
provided with a vapor-tight hood, a 
feature formerly found only on spe- 
cial filters. This design now permits 
the continuous handling of many toxic 
or flammable products which would 
normally require batch pressure filters. 
—Oliver United Filters, Inc. 


High Capacity Mixers 
Of Welded Construction 

(188B Although these  cus- 
tom-made mixers were originally de- 
signed and built for paint manufacture, 
they are suitable for many processing 
applications. The 400- to 1,200-gal. 
tanks are constructed of welded heavy 
steel plate. Agitators are of special 
design; special scrapers prevent build- 
up of material on the sides and bottom 
f the tank.—Lloyd Engineering Co. 


Vertical Stone Mills 
Are Recently Improved 


(188C) Among recent improve- 
ments in vertical stone mills is the 
development by the Carborundum Co. 
of several types of rotor and stator 
stones for processing a variety of chem- 
icals and drugs. These stones, in pro- 
duction models, are 7 in. in diameter 
and have surface areas of approxi- 
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IPMENT 


mately 38 sq. in. They are said to be 
self-sharpening and, therefore, to re- 
quire no dressing. 

Other improvements affect produc- 
tion capacity and quality control. An 
handwheel controlled mi- 
crometer adjusting device raises or 
lowers the rotor stone. The degree of 
control can be appreciated from the 
fact that one full turn of the hand- 
wheel causes only 0.001 in. difference 
in the rotor stone elevation.—More- 
house Industries. + 


Glass Filter Cloth 
Is Durable, Flexible 


(188D) A new process of im- 
pregnating glass cloth with a silicone 
transforms the ordinarily brittle cloth 
into one which is said to be durable 
and flexible. The impregnated cloth 
was developed in an effort to find 
media which could be used in dust 
filters operating at temperatures too 
high for wool or cotton. Although un- 
treated glass cloth satisfies the tem- 
perature requirements, it cannot be 
used because of its brittleness. 

The new cloth can be used at tem- 
peratures as high as 550 deg. F., it is 
claimed, whereas wool or cotton are 
normally limited to 200 deg. Smooth- 
ness of the cloth contributes another 
advantage—the fabric cleans more 
easily, with a minimum of shaking.— 
Menardi & Co. 


Freeze-Dryer 
For Research Use 


(188F) A new unit for investi- 
gating freeze-drying on the laboratory 
or pilot scale has recently been intro- 
duced. The drying chamber is a steel 
cylinder, 18 in. in diameter and 28 ft. 
long, with a clear plastic door. A 
vacuum pump provides pressures of 
less than 100 microns. 

Energy for drying is supplied by re- 
sistance wires radiating at a carefully 
selected frequency in the infrared 
range. It is said to be possible to select 
a wave length which will give the 
greatest possible absorption by the 
water to be removed. Energy is sup- 
plied at 110 v. to an autotransformer 
rated at 1 kva., 7.5 amp. Proctor & 
Schwartz, Inc. 


WORLD'S LARGEST PULPSTONE WILL USE 5,000 HP. 


(188E) The 


pstone ever made was shipped recently to a paper 


largest 
mill in British Columbia, where it will be used to grind wood into pulp for news- 
print. Made of silicon carbide, it measures 67 by 69 in. and weighs more than 10 
tons. It will require 5,000 hp. to drive it at a surface speed of 5,000 ft. per min.— 


Norton Co. 
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LESS DOWN TIME 


WITH 


A matter of minutes not 
hours fer a complete 
change of piates in 

a Sparkler filter. 


No shut down of produc- 
tion to dismantle and clean 
each plate separately, then 
reassemble the complete fil- 
ter, with hours of lost oper- 
ating time and a messy 
clean up job. 


The complete plate car- 
tridge assembly is hoisted 
out of the Sparkler filter 
tank and a clean set of plates 
lowered in position and the 
filter is working again in a 
few minutes. Can you do 
this with your present filter? 


One Sparkler filter with 
an extra set of plates is 
equal to two filters for con- 
tinuous Operation in most 
chemical production line 
installations. 


Write Mr. Eric Anderson for per- 
sonal engineering service on your 


P filtering p 


NEW 


SAFETY EQUIPMENT 


Respirater Valve 
Deubles As Filter 


(190A) A new air-flow control 
valve assembly for use with air-line 
respirators and masks has recently been 
approved by the Bureau of Mines. 
This valve regulates air flow from a 
compressed air source to an operator 
using air-line breathing equipment. It 
also acts as a secondary air filter. 

Three parts—a cartridge container, 
a cartridge, and the air flow check 
valve—comprise the entire assembly. 
A position action adjustment knob on 
the container regulates the amount of 
air flowing to the user. Easy to set, 
the knob cannot be changed acci- 
dentally. Air flow cannot be cut to 
less than 2 cfm.—Mine Safety Appli 
ances Co. 


&: SAFETY + 
YOUR RESPONSIBILITY 
THIS DEPARTMENT | 
* HAS WORKED 


HELP MAKE 
A NEW RECORD 


SAFETY SCOREBOARD 
(190B) Here’s a way to chalk 
up daily safety record. Sign is 
pM apr 20-gage metal, 20 by 30 in., 
finished with a green bac 


meeting ASA color sta .—In- 
dustrial Products Co. 
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Emergency Light 
Terns On Automatically 


(191A) This automatic emer 
gency light turns on when the regula: 
power supply fails. Plugging into any 
110-v. line, it comes on only upon in 
terruption in the regular lighting cir- 
cuit. It runs on a 6 or 74-v. dry cell. 
The unit is self-contained and port 


You can count on 
KEMP to solve 
any inert gas 


able. It provides a 21 candlepowe: 
: floodlight, sufficient for emergency 
operations or rescue work.—General 
Scientific Equipment Co. 
Vinyl-Ceated Gleves 
Made By New Process 
(191B) A new line of vinyl- 
coated gloves is made by a new cen- 
trifugal process which is said to pro- GENERATOR 
vide exceptional adhesion of the resin 
to the canvas as well as freedom from designed to deliver 
pinholes. These gloves will resist many 
chemicals and are flexible over a wide inert gas at 
temperature range. They sell for $8 H 
t doz.; quantity discounts are avail- specific analysis 
able-—Houghton Laboratories, Inc. ou vire 
| 
oe AY AFTER DAY Kemp users can’t go wrong when you specify 
throughout the chemical field Kemp. 
és report: Kemp Inert Gas Genera- Set it... forget it! 
tors maintain a specific analysis of The Kemp Industrial Carburetor, 


Dust Respirator 


chemically clean inert gas regard- 
less of demand .. . eliminate the 
possibility of mixture fluctuations 
in critical processing . . . offer the 
finest choice of flexibility in design. 
Fast -starting, easy - to- operate 
Kemp Generators also save you 
both time and money by reduc- 
ing costly warm-up period neces- 
sary for starting other makes. You 


standard equipment and the very 
heart of every Kemp installation, 
assures you complete combustion 
. without tinkering . . . without 
waste. Uses ordinary gas right 
from mains. Every Kemp Design 
includes complete up-to-the-min- 
ute fire checks and safety devices. 
Why not find out how Kemp can 
help you with your problems? 


Designed for Comiort GAS GENERATORS 
(191C) A new respirator is de 
signed for a high degree of user com- C. CO. 


405 E. Oliver Street, Baltimore 2, Md. 


fort. Called the Dustfoe 55, here are OF BALTIMORE 


some of its salient features: 
1. It weighs only 23 oz., 
Se less than previous models 

2. A 50 percent reduction in width 


25 percent 
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Sure we manufacture thickeners. 


D re) R R can place at your disposal 
any portion of a complete 

service for handling ion-exchange prob- 

lems... from problem analysis to 

initial plant operation. 


D oO R R can supply equipment for 


the treatment of water, 

and chemical or sugar bearing solu- 
tions of all kinds; for the extraction 
and concentration of some of the valu- 
able metals from dilute solutions... in 


any capacity you require. 

D re} R R will work with you on 
any phase of your ion- 

exchange program ...whether it involves 


established principles or a new and 
confidential process. 


If you are currently exploring the possibilities of ion- 
exchange for new processes or those already established we 
believe we can help you. And you'll find our ion-exchange 
facilities backed by solid chemical engineering knowledge. 
Bulletin #4081 lists the high-spots of Dorrco D-I* 
Systems. Write to lon-Exchange Sales, The 

Dorr Company, Barry Place, Stamford, Conn. 


STAMFORD. CONN 
Assecated Regresentatwes the principe! of the world 


Equipment News, cont. . . 


of the filter holder reduces the blind 
area and greatly increases the down- 
ward vision. 

3. Breathing resistance is said to be 
cut in half. 

4. The filter is made of charged 
tesin-treated felt which creates a static 
electrical field and supplements the 
mechanical filtering action. 

In addition, the simplicity of con- 
struction allows for quick changing of 
filters and easy replacement of parts.— 
Mine Safety Appliances Co. 


Fire Detector 
Depends on Rate-of-Rise 


(192A) recently developed 
fire detection system is designed to 
distinguish fires from other causes of 
temperature rise. A slow, gradual tem- 
perature rise, or a sudden but momen- 
tary rise, will not actuate the detector. 
However, an abnormal continued rise, 
such as produced by fire, will actuate 
the device. 

Temperature rise in the po 
space causes an expansion of air in a 
tubing circuit, both ends of which 
terminate at compensators of deter- 
mined capacity. From these, expanded 
air travels up through breathers which 
permit it to be released to the outside 
atmosphere at a definite rate. The 
breathers permit a slow rise to pass 
undetected; the compensators permit 
a sudden momentary rise also to pass. 
But a fast continued rise causes the 
air to expand faster than the breathers 
can discharge it, thus actuating the 
alarm. 

It makes no difference whether the 
protected space is a refrigerated area 
at 10 deg. F. or a hot process area 
at 100 deg. F.—it is the rate of rise, 
not a fixed temperature, which actu- 
ates the alarm.—W alter Kidde & Co., 
Inc. 


Heat-Repelling Gleve 
Uses Alaminam Coating 


(192B) A new aluminum-lined 
asbestos glove is designed especially for 
use by workers whose hands are ex- 
posed to radiant heat. Constructed of 
a sheet of aluminum-<coated fabric 
between two layers of heavy asbestos, 
the glove is jersey-lined, providing 
maximum heat resistance without 
causing skin irritation. 

Experimental tests have shown that 
this glove reflects up to 90 percent of 
radiated heat. It is reported that no 
visible effects were indicated after 
handling objects heated to 1,200 deg. 
F. Moderately priced, the glove can 
be worn on cither hand.—Milburn 
Co. —End 
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+ TENS OF THOUS. METRIC TONS 


thickeners 
you need... 
check 

the 

record 

of the 


iy 


re 


marked the installation of the first Dorr Thickener in the alumi- 

| 1916 | num industry. Today, nearly 200 Dorrs...the majority big-capacity 

tray units... serve the industry in the United States and Canada alone, Elsewhere 
in the world, better than 200 additional units are installed for the processing 

of alumina prior to its reduction to metal. 


We have gained invaluable experience in the handling of chemical 
processing problems from this long association. And the aluminum industry 
is but one of the many that pioneered with Dorr Thickeners . . . 

and has shown continuing faith in their use. 

If it’s Thickeners you need, regardless of size, type 

or use, it will pay to check Dorr . . . the oldest manufacturer of 
sedimentation equipment with the newest ideas. 


(oan 
Arrocieted Compories ond Mepresento! ves the principel cones of the world 
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Hord woter 
(in) 


Soft woter pilus 
inhibitor 
(Out) 


Cartridge wol!l 


Amberlite IR-120 
plus inhibitor 


Outer shel/ 


‘To fight corrosion in cooling systems, new unit uses ion exchange resins. 


Boost For lon Exchange Resins 


Mass distribution of new unit to soften water in 
cooling systems in cars, commercial vehicles and homes 
would result in an impressive new outlet for ion exchange 


resins. 


\ new automobile accessory pro- 
tects cooling systems against scale and 
corrosion by softening the water with 
ion exchange resins. This unit, which 
removes calcium, magnesium and 
other troublesome ions from the cir- 
culating cooling water, puts under the 
hood of the family automobile a 
miniature water softener that could re- 
sult in a sizable new demand for ion 
exchange resins. 

Four million pounds of resin would 
be required annually for replacement 
cartridges alone, if the softener is in- 
stalled in 30 percent of the 55 million 
vehicles and tractors in America. But 
mass distribution of a simple, effective 
1utomotive unit may have even broader 

onsequences for the chemical indus 
try. If the car owner is shown that 
hard water is a serious hazard to the 
ooling system of his car, it should not 
be difficult to extend his thinking to 
the water supply in his home. This 
should add further impetus to the 
rapidly growing market fer household 
softeners. 

The heart of the automotive ex- 
changer, produced by the Fram Corp. 
of Providence, R. L., is the replace- 
able cartridge. The cartridge, inserted 
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(194A) 


in an outer sheet-metal container, 
consists of two functional elements: a 
mixture composed of 2 oz. of Amber- 
lite IR-120 cation exchange resin and 
a corrosion inhibitor, sealed in a poly- 
thylene-treated cloth sack; and the 
cartridge shell, molded from phenolic- 
impregnated paper. For buffering pur- 
poses, the inhibitor, sodium mercapto- 
benzothiozole, is combined with 
sodium borate. The resin, manufac- 
tured by the Rohm & Haas Co. of 
Philadelphia, is dried to well below a 
30 percent moisture content to facili- 
tate uniform mixing with the inhibitor. 

Circulating coolant water, by-passed 
from the main stream of the heater 
line, enters the top of the unit and 
flows into the sack containing the 
exchanger-inhibitor mixture. ‘There, 
calcium, magnesium and other ions 
are adsorbed by the resin. The proc- 
essed water picks up the inhibitor- 
borax mixture, passes through the fine- 
pored walls of the cartridge, where 
particles of rust and scale are filtered 
out, and returns to the cooling sys- 
tem. The flow through the unit is 24 
qt. per hr. at road speeds of 30-40 


mph. 
Residual carbonate and bicarbonate 


ions from the raw water plus the 
borate ions introduced from the ex- 
changer sack keep the pH of the cool- 
ing system buffered at 7.5 to 9.0, the 
most favorable pH range for inhibiting 
corrosion. Uniformity of pH was con 
firmed by sampling 160 vehicles 
throughout the country whose radiator 
water, of widely varying initial pH, 
had been treated by the softening unit 
for periods of from six to twelve 
months. 

lhe Amberlite resin is compatible 
with standard anti-freeze materials and 
rust inhibitors, including the soluble 
oil type inhibitor, used in automotive 
cooling systems. Moreover, the resin 
shows no physical or chemical degrada- 
tion from heated coolant even after 
prolonged engine operation. In fact, 
during the manufacture of an experi 
mental filter unit, a batch of the 
Amberlite IR-120 resin was inadvert- 
ently baked at 400 deg. F. in a paint 
drying oven with no apparent effect 
on resin efficiency. 

The 2-0z. charge of resin in the 
cartridge has the theoretical capacity 
to remove 500 ppm. of ionic solids (as 
calcium carbonate) from 4 gal. of wa 
ter—the average capacity of pleasure- 
car cooling systems. Since hard water 
in this country rarely contains more 
than 300 ppm. (as calcium carbo 
nate), the cartridge provides the user 
with a 40 percent reserve capacity to 

rocess water added to replace losses 
— leakage or evaporation. To pre 
vent loss of efficiency from the ac- 
cumulation of rust and scale on the 
porous cartridge surface, the manufac 
turer recommends that the cartridge 
be replaced twice a year. 


Aluminum Colorant 


One operation which permits 
protection and dyeing to such 
colors as blue, green, gold, brass. 

(194B) 


A new chemical process for pro- 
tection and coloring of aluminum has 
been developed by Enthone, Inc., 
New Haven, Conn. It is said to 
work effectively on almost all alu- 
minum alloys and on large as well as 
small objects. 

The process is called Alumox 44. 
It consists of cleaning the aluminum 
part and then immersing it in a solu- 
tion of Alumox 44 salts. Dyes can 
be added to the solution so that coat- 
ing and dyeing occurs simultaneously. 

To reduce finger marking and pro- 
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tect the aluminum against weathering, 
clear coatings can be produced. The 
coatings are relatively nonconductive 
and have a thickness of approximately 
0.0001 in. However, the process is 
not meant to be a substitute for 
electroanodizing. In most cases the 
finish is covered with clear lacquer. 

The Alumox 44 salts are available 
as a powdered material which is 
added to water in a concentration of 
1 Ib. per gal. The bath operates in 
the temperature range from 190 to 
210 deg. F. Coloring is accomplished 
in from 15 sec. to 2 min. 


Polyester Film 
With high dielectric and me- 


chanical strength, long-term 
resistance to heat, chemical in- 
ertness. (195A) 


All indications are that Du Pont’s 
new Mylar will find major uses for 
which cellophane and other commer- 
cial films are not suitable. The most 
promising immediate field appears to 
be electrical insulation. After addi- 
tional research and development, it 
is likely to go into the industrial tape 
field to widen the use of film-based 
tapes. It is also expected to be com- 
bined in laminations with other ma- 
terials. Additional uses may include 
packaging and collapsible tubes. 

It is being produced experimentally 
by Du Pont’s film department on 
semi-works equipment in Buffalo, 
N. Y. The film is being evaluated in 
a number of industrial fields but it 
will be several years before it is gen- 
erally available commercially. 

Besides having most of the best 
properties of other commercial films 
(it looks like cellophane), Mylar has 
several unique properties. One is 
high strength, from two to eight 
times that of other commercial films. 
This makes possible thinner gages, 
about a third as thick as the thin- 
nest commercial films produced by 
Du Pont in the past. 

A second property is its ability to 
retain dimensions and __ properties 
through a wide range of heat and 
cold. A third is intermediate electri- 
cal polarity. This permits it to store 
electrical energy, a requirement for 
use in condensers. Also, it has high 
dielectric strength, or insulating 
power, without excessive power loss 
—properties required for conductor in- 
sulation. 

Mylar now sells for $3 to $4 a Ib., 
depending on thickness. Reduction 
in price, like widespread use, awaits 
large-scale production. 

Mylar is a condensation polymer 
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IN BRIEF—A capsulated listing of this month's newsworthy products 


It's New... It’s Good For. . . Seo Page 
Jon Exchange Resins Unit for softening water in cooling systems in cars th - 
Aluminum Colorant Simultaneous coating and dyeing. . de 194K 
Polyester Film Electrical insulation, industrial tape, laminations . 196A 
Fluorochemicals Preparing new types of organics : 1968 
Mica Laminates, tapes from domestic sources 196A 
Plastic Resins Giving flexural strength values at 500 dee. F 196K 
Rust Remover Steel, cast iron, malleable iron 196¢ 


Vinyl Resin Latex 
Neoprene Exteriors 
Strontium Hydrate 
Fungicide 

Resin 

Alkyd Plasticizer 
Acrylic Thickeners 
Resin 

Sealer 


Don't Forget: Reader service postcard inside back cover 
will bring you more information. Use these key numbers. 


Replacing more costly, toxic, inflammable competitors 1961) 
Weather-proof, splash- and spill-proof coatings 
Making water and temperature resistant greases 
Controlling tomato and spud diseases 

Asphalt tile, sealing compounds, adhesives 
Light colored, heat stable enamels seneed 
Stabilizers, protective colloids for rubber 

High soap and alkali resistance 
Gaskets, threaded 


obtained from ethylene glycol and 
terephthalic acid. Thus, it is chemi- 
cally similar to Du Pont’s newest tex- 
tile fiber, Dacron polyester fiber. Da- 
cron is spun whereas Mylar is cast in 
continuous sheets. It is also chemi- 
cally similar to the company’s re- 
cently announced polyester base for 
photographic film of superior tough- 


ness. 


Fluorochemicals 


Two intermediates fer the prep- 
aration of new types of organics 
containing stable fluorocarbon 
groups. (195B) 


The world’s first unit for the elec- 
trochemical manufacture of perfluori- 
nated compounds is now turning out 
ton lots of trifluoroacetic acid and 
perfluorobutyric acid. The manufac- 
turers, Minnesota Mining & Mfg. 
Co., are seeking to open up new types 
of markets based on the unique prop- 
erties of fluorochemicals. 

Trifluoroacetic is a strong, nonoxidiz- 
ing acid. All the metallic salts so far 
studied have been soluble in water. 
Thus, the trifluoroacetates provide a 
means of obtaining stable, nonoxidiz- 
ing solutions of difficultly soluble 
metallic ions. These facts made it 
particularly useful in metallurgical and 
analytical applications. 

It has been used in the preparation 
of vinyl polymers. Polyvinyl trifluor- 
acetate has been used in lacquers, var- 
nishes, adhesives for wood, metals and 
glass, for wrapping material, and, if 
pigmented, for coating compounds. 

As an acidic condensing agent, it 
sometimes excels sulphuric acid and 
aluminum chloride because oxidation 
and rearrangement side reactions do 
not take place. Condensation of 
acetic anhydride with anisole using 
trifluoroacetic acid as a catalyst pro- 
duced p-methoxyacetophenone in 91 
percent vield. 


Trifluoroacetic anhydride has been 
found to be an effective esterifica- 
tion promoter. In reactions between 
an alcohol and an acid, the addition 
of trifluoroacetic anhydride in an 
amount equivalent to the alcohol has 
been effective esterifying  car- 
boxylic acids in both the aliphatic and 
aromatic series. In many cases, the 
reaction proceeds spontancously and 
is essentially complete in a few min- 
utes. Reaction conditions are mild. 
They enable acetylated derivatives to 
be prepared in good yield from acid- 
labile glycosides. ‘The method is par- 
ticularly convenient for the acetylation 
and benzoylation of polysaccharides 
and for the production of polyesters. 
The resulting trifluoroacetic acid can 
be separated from acetic acid with 
moderate ease, and readily distilled 
from solution of higher boiling acids. 

The trifluoroacetamido group has 
been used in the preparation of 
fluorinated azo dyes for cellulose 
derivatives, silk, wool, nylon. Tri 
fluoroacetic acid has catalytic activity 
when used as a nitrating medium. It 
has been found to accelerate the rate 
of nitration of toluene. 

Potential customers for the second 
new fluorochemical, perfluorobutyric 
acid, are paying particular attention 
to its low surface tension and there 
fore its high penetrating power. 
There’s also interest in the strong 
acidity of the compound coupled 
with its nonoxidizing and nonoxidiz 
able nature and in the possibility of 
introducing the hydrophobic _ per 
fluoropropyl group into organic mole 
cules, 

The common salts of the acid are 
unusually soluble in water. Since the 
acid is strong, salts of strong bases 
are hydrolyzed very little. 

Both of the new acids are very hy 
groscopic. Sample shipments are 
made in glass bottles sealed with 
polystyrene caps containing a Teflon 
liner. Closures such as cork, rubber, 


195 


7 
» 
pet 
| 
= 
ap 
5 
7 
We 
4 
aS 
: 
|_| 


bakelite, and polyethylene are all at- 
tacked by the acid. Low surface ten 
sion makes tight sealing difficult, as 
the acid tends to creep. Current 
prices are $5 per pound for trifluoro 
acetic and $15 for perfluorobutyric. 


Tiny particles of mica make strong sheet. 
Mica 


New processing development 
makes a superior form of this 
strategic material obtainable 
trom domestic sources. (196A) 


New laminates, tapes and molded 
shapes for clectrical equipment are 
foreseen thanks to a new GE process 
for producing mica in continuous 
sheets. These sheets have better di- 
electric strength than present ma- 
chine- and hand-laid mica products 
Greater uniformity of thickness and 
absence of voids account for its im- 
proved properties 

Sheets ranging from 0.002 to 
0.006 in. thick are made by treating 
mica flakes so that a force is gener- 
ated which holds the tiny particles 
together. Referred to as ck mica- 
mat, it is being pilot-planted in the 
company’s Pittsfield, Mass., labora- 
tory. Commercial production 
planned for the first quarter of 1952 
at the Coshocton, Ohio, plant. 

Micamat tapes and sheets are capa 
ble of being impregnated with resins 
and bonded to paper, glass and cloth 
for greater strength and improved 
electrical properties. They can be 
used in heating devices, molded into 
shapes for motors and generators or 
machine-wrapped on bars and cable. 

Heretofore, imports of mica from 
India accounted for the majority of it 
used by our electrical industry be- 
cause of the inferior quality of Amer- 
ican supplies. Now, production of 
micamat may necessitate the reactivat- 
ing of U. S. mica mines. It is prob- 
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able that as production of micamat 
expands, cost savings will result. 


Plastic Resins 


Withstand prolonged tempera- 
tures up to 500 deg. F. (196B) 


American Cyanamid has developed 
three new polyester resins based on 
its newly developed monomer, trial- 
lyl cyanurate (CE, Feb. 1952, p. 
229). The resins will be marketed as 
PDL 7-669, a general purpose resin, 
PDL 7-680, a fire resistant (self-ex- 
tinguishing) resin containing anti- 
mony trioxide, and PDL 70679, a 
crystalline resin for impregnating mat 
or cloth. 

Reinforced by glass cloth, the new 
resins will give flexural strength val- 
ues during exposure at 500 deg. F. 
of from 30,000 to 35,000 psi. They 
lose virtually none of their strength 
after more than 24 hr. of continual 
exposure at this temperature. The 
best competitive heat-resistant polyes- 
ters showed strengths of only 15,000 
to 20,000 psi. upon initial exposure to 
500 deg. F. The new products should 
find use as light-weight, heat resistant 
airplane parts, as durable oven-wear 
and in similar places where plastics 
currently available cannot be used. 


Rust Remover 


For steel, cast iron, malleable 


iron and other ion alloys. 
(196C) 


A new alkaline derusting process 
has been developed by Enthone, Inc., 
New Haven, Conn. It is unique in 
that no acid is required throughout. 
Attendant advantages: elimination of 
subsequent rusting; no attack on the 
base metal; speed of operation. 

I'he salts making the derusting bath 
are sold under the designation, En- 
thone Derusting Compound 134. 
They are supplied as an alkaline pow- 
der in steel drums. 

Because the process is alkaline in 
nature and contains detergent ma- 
terials, it simultaneously cleans and 
derusts. The solution can be oper- 
ated in a steel tank at room tempera- 
ture. The work to be derusted is 
made the cathode in a solution of 
the derusting compound for from a 
few seconds to several minutes de- 
pending upon the condition of the 
surface. 

Tests made comparing the speed 
of derusting with fot sulphuric or 


cold hydrochloric acids have shown 
that the new process takes only a frac- 
tion of the time. 


In one test, com- 


plete rust and scale removal was ac- 
complished in 2 min. as against 45 
min. for acid pickling. 

The process is applicable for de- 
rusting without a heat source being 
available. A complete setup can be 
made by means of a stcel tank and a 
source of direct current. The con- 
tainer can be stecl, stainless or even 
wood in case of an emergency. If 
protection of the object being de- 
rusted is desired, zinc can be imcor- 
porated in the bath to enable clean- 
ing, pickling and zinc plating all in 
one tank. 


Vinyl Resin Latex 


Means _grease-proofness, chemi- 
cal and moisture resistance for 
textiles and paper. (196D) 


An aqueous dispersion of a vinyl 
chloride copolymer is being produced 
by Goodyear Tire & Rubber’s Ni- 
agara Falls subsidiary, Pathfinder 
Chemical Corp. Known as Pliovac 
Latex 300, it is the first in a series of 
new vinyl resin latices. 

According to Goodyear, these 
latices will be less costly than other 
vinyl dispersions because they do not 
include volatile solvents. Processing 
problems of toxicity and flammabil- 
ity are eliminated. Another advantage 
is that water penetrates fibers more 
completely than other dispersing 
media so that a compound latex will 
form a very thin film of more com- 
plete continuity and with better ad- 
hesion to the fiber. 

Pliovac Latex 300 imparts grease- 
proofness, chemical resistance and re- 
sistance to moisture to fabrics and 
papers coated with the material. Phys- 
ical properties are also improved. Typ- 
ical other uses are as pigment binders 
for inks and paints, as binders for 
nonwoven fabrics and felt, and as a 
sizing for textiles. 


Neo Exterior 


Coatings 


Protection against splash, spill 
and corrosive fumes and atmos- 
pheres. (196E) 


Exteriors of tanks, process equip- 
ment, structural steel, pipelines and 
the like can now get protection from 
neoprene coatings made expressly for 
the purpose. The new film has neo- 
prene’s excellent resistance to acids, 
alkalis, oils, most hydrocarbons and 
to sunlight and weather 

Neoprene maintenance coatings are 
the result of two developments: a 
slightly modified neoprene polymer 
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Making a better killer ; of insecticides 


Toincrease the effectiveness of 


their product... add more“kil- 

ling power’—many leading 

producers of insecticides add 

Celite Mineral Fillers to their 
dust as a standard ingredient. 


This use of these diatomite powders 
is based primarily on (1) their light 
weight and great bulk which improve 


dispersion of the poison, and (2) their 
high absorption capacity| that produces 
dry dust concentrates from both low 
melting point solids and liquid poisons, 
thereby increasing the potency of the 
final product. 


These and other unusual physical 
characteristics adapt Celite Mineral 
Fillers to numerous industrial uses. 


THESE CELITE PROPERTIES BENEFIT MANY TYPES OF PRODUCTS 


Because of their inertness and great bulk per 
unit of weight, Celite Mineral Fillers make 
ideal bulking agents for powders and pastes. 
Their tiny multi-shaped particles interlace to 
stiffen and strengthen admixtures. The micro- 
scopically small facets of these particles diffuse 
light ‘so effectively that they will give any 
desired degree of flatness to a surface film. 
And their porous, thin-walled cellular struc- 


Johns-Manville CELITE 
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ture can be utilized to impart a delicate, non- 
scratching abrasive action. 

You may find Celite the “extra something” 
needed to lift your product above competi- 
tion. Why not discuss its application to your 
problem with a Celite engineer? For further 
information and samples, write Johns-Man- 
ville, Box 290, New York 16, N. Y. In Can- 
ada, 199 Bay St., Toronto, Ontario. 


MINERAL 


CHECK LIST OF PRODUCT 
BENEFITS OBTAINABLE 


@ Faster Cleaning Action 

@ Greater Absorption 

@ improved Color 

@ Better Dielectric 
Properties 

@ More Durable Finish 

@ Increased Viscosity 

@ Elimination of Caking 

@ Higher Melting Point 

@ Better Dry Mixing 

@ Improved Dispersion 


yt - How Celite Mineral Fillers give a product better dispersion. . . Pe 
— 

| 
CELITE MINERAL FILLERS 
ERS 


Propucr News, cont. . . 


which, before vulcanization, produces 
solvent solution of low viscosity per 
unit of solids content; accelerators 
which will cure this polymer at room 
temperature. Main ingredients of 
the coating are an aromatic solvent, 
carbon black, neoprene and a sepa- 
rately added accelerator. It dries by 
solvent evaporation and cures by 
polymerization of the neoprene. 
The film is tough and rubbery and 
its resilient qualities are inherent— 
not the product of plasticizers which } 
may volatilize or leach out. Solids 
content is 60 to 70 percent yet it re- 
mains readily brushable while giving 
a thick film per coat. To be sure of 
good adhesion, surface must be thor- 
oughly wire-brushed or sandblasted 
and a coat of primer applied. 
’ . The coating cures ready for service 
: Oy at room temperature in 24 to 48 hr. 
: by the addition of an accelerator at 
THIS HAT FITS you the time of use. A second coat may 
: be applied 2 or 3 hr. after the first 
without danger of brushing up the 
first. However, a fresh coat bonds 
well even to a fully cured prior coat. 


*Fire protection is an important part of ; p 

your job. Don’t wait until fire proves it by For use in such fields as lubri- 
: cation, plastics, carbohydrate 


closing the doors of your business . .: let a purification and refining. (198A) 
Kidde expert help you start planning fire 


protection now. 


Pilot plant quantities of strontium 
hydrate are now being made by West- 

\ Kidde Automatic Fire Extinguishing vaco Chemical Division. by 
System may solve all your fire protection A wide variety of strontium greases 
worries. Such a system is on the alert can be produced from strontium hy- 


drate and various soap stocks. <A 
against fire 24 hours a day .. . every day. number of properties. make these 


The heat from a fire hits a sensitive Kidde greases particularly useful. ‘They can 
h detector . . . causes the release of fire- be heated and cooled continuously in 
a smothering carbon dioxide. In seconds the service without any substantial change 


in consistency. They also resist the 
disintegrating effects of water at ordi- 


fire is out. 


Remember, too, that a Kidde system nary or elevated temperatures and the 
causes no water damage to documents, furs, leaching action of hy drocarbons. They 
electrical equipment or valuables. Write us offer: superior protective action 

against moisture or salt spray corro- 


today for further information. sion; resistance to oxidation or break- 
down upon exposure to elevated tem- 
peratures; good stability of grease 
structure when subjected to mechani- 


» cal working. 
Strontium napthenate and a num- 
ber of other soaps of this type are 
useful stabilizers many Py las- 
; tics. Coal tar, resin and long pws 


aliphatic acids can be reacted with 
strontium hydrate to form such sta- 


Walter Kidde & Company, Inc. bilizers. 


328 Main Street, Belleville 9, N. J. Strontium hydroxide has been used 
om extensively in Europe for the re- 


ning of beet sugar. It forms an in- 
Walter Kidde & Company of Canada, Ltd., Montreal, P. Q. soluble disaccharate with sucrose 
which may be separated and refined. 
I'he sucrose can then be regenerated 
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Textile finishes have worked wonders in improving both the 
appearance and the utility of fabrics—and many of these improve- 
ments depend upon that reliable favorite, Heyden Formaldehyde, 
and its derivatives. 

Finished with urea formaldehyde resins, rayons and cottons 
have taken on a new look combined with practical advantages 
%e of improved hand, wet-strength, and resistance to wear, shrinkage 
; and wrinkling. Highest quality in these resins is assured with 
% Heyden Formaldehyde, which is also preferred as a raw material 
: for reducing agents, bright new dyes, and synthetic fibers 

The odds are on your product winding up in the winner's 
circle when you specify Heyden on your orders for formaldehyde, 
paraformaldehyde, or hexamethylenetetramine—all manutfac- 
tured under rigid laboratory control from highest purity raw 


FORMALDEHYDE 


Tank cars, tank trucks, drums, carboys or bottles. 


PARAFORMALDEHYDE 
An equally reliable solid form of formaldehyde. 
2) U.S.P. X Powder, Flo Granules and Granules. 


HEXAMETHYLENETETRAMINE 


Source of anhydrous formaldehyde for resins, plastics, chemicals. 
Technical and U.S.P., granular and powder. 


Write now for samples for investigation. 


Serving Industry through Finer Chemicals 
B idehyde « B tes Benzy! Chloride Bromides 
Chlorinated Aromatics « Creosotes « Formaldehyde « Formic Acid 


393 Seventh Avenue, New York 1,N.Y. © 

CHICAGO + PHILADELPHIA « SAN FRANCISCO + DETROIT « PROVIDENCE Parshydrozybensostes Penicillin Penteerythritols Propyl Gallate 
Resorcinol Salicylates Salicylic Acid Streptomycin 
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HEYDEN CHEMICAL CORPORATION. 


BETTER BE SAFE THAN SORRY 
WHEN YOU'RE MOVING GAS OR AIR 


by Heem turbine 
19000 


ty take chances when production aud profite depend on 
polwmance of blowers, ealausters, gas oF related 
we that you check carefully the ahowe lactone 
you make your tinal decision 

Hh are faced with choice between Centritugale ot Matary Positives, 
that makes both types, Prom our 
line, with capacities trom 10 efi to 100,000 at 
tolerate buyers can fad a anit clusely matched to their 
ayes 

Weil lhe te you, ton, that century we've built 
Cellable, perlmance Chie vast reservoir of 
te alwaye at your serving, te meet almost every 


HOOT BLOWER CONPORATION 


Avenue, Connereville, Indiana 


oD 


fat of an instalation af 
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by the addition of carbon donde 
whuch forms mecluble strontium car 
emate. Such complex formation also 
with other polyhydroxy ms 
such as and mannst1) 
Vor this strontium hydrate may 
find considerable use im the refining 
A special like materials 

Various salts of strontium have 
been used with omsiderable success 
as additwes for ceramic glazes. Stron- 
thom hydrate, of coury provide a 
comvement method for preparing var 
jous «strontwm salts, for example, 
strontium bromide. It has also been 
used to improve the drying char 
acteristics of oils and paints 

Westvaco strontium hydrate con- 
sists of small white crystals; approxi 
mately 40 percent will pass through 
a 20 mesh screen. It comes in 400-Tb. 
net wooden slack barrels 


Fungicide 
Control for tomato and spud dis- 


canes (200A) 


Du Pont has just announced the 
sixth in a series of organic plant pro- 
tectant materials. ‘This one, called 
Manzate, is now available in limited 
quantities. Chemically it is ethylene 
bisdithocarbamate 

As a chemical to control tomato 
diseases, Manzate fungicide offers a 
single treatment which is effective 
against all major fungous enemies of 
the tomato plant. Previously two or 
more chemicals have been required 
in alternate applications to control 
the various diseases. This ability to 
rely on one material relieves the 
grower of a critical problem of apply 
ing the right chemical at the nght 
time to combat each disease 

As a potato fungicide, it has proven 
sarticularly effective in cases where 
noth early and late blights were equally 
severe at the same time 

While Du Pont's recommendations 
for use of Manzate will be confined 
to applications on tomatoes and 
potatoes at present, further tests to 
control diseases on other crops will 
continue through 1952 


Resin 


For application in products re- 
quiring resistance to water and 
aqueous solutions of acids, bases 
and salts. (200B) 


A new lowpnced thermoplastic 
resin is being made by Atlantic Re 
tning Co. Called $.P. Asphalt Resin, 
it is produced trom petroleum by a 
solvent process 

It is recommended for use in as 
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HOW DO YOU MEASUF 
PERFORMANCE? 


DEPENDABLE 
NAME IN 
CHEMICALS 


West Jackson Bouleverd Chicage 4, illinois 


Select Victor as your source of supply 
for phosphates, formates, and oxalates— 
a leading producer in the chemical in- 
dustry! Most important, for 54 years 
Victor has provided industry with de- 
pendable service . . . plus purity, stability, 
and uniformity of its products. 

Back of Victor’s years of experience 
is a world of know-how. This knowl- 
edge, and our proved record of depend- 
able performance, can benefit you. Write 
today for Victor’s catalog of chemicals 
or information about Victor’s service to 
your industry. 


VICTOR CHEMICAL WORKS 


A. R. Maas Chemical Co., Division, 4570 Ardine St., South Gate, Calif. 


Aluminum Formate 


Monoammonium 
Phosphate 
Di Phosp 
Monocaicium Phosphates 

Hicalicium Phosphate 
Tricaicium Phosphate 
Ferric Orthophosphate 
Sodium tron 
Pyrophosphate 
Ferrophosphorus 
Formic Acid 
Oxalic Acid 
Phosphoric Acids 
Carbamide Phosphoric 
Acid 
Phosphoric Anhydride 
Phosphorus 
Phosphorus Oxychloride 
Phosphorus Trichioride 
Photographic Chemicals 
Potassium Phosphates 
Hemisodium Phosphate 
Monosodium Phosphate 
Disodium Phosphates 
Trisodium Phosphate 
Tetrasodium 
Pyrophosphate 
Sodium Tripolyphosphate 
Sodium Acid 
Pyrophosphate 
Sodium Formate 
Sodium Oxalate 
Stabilizers 
Tetraethy! Pyrobase 
Wetting Agents 


INDUSTRIAL USES OF 
VICTOR CHEMICALS 


Baking Powders 
Bread—Yeast 
Ceramics—Glass 
Evaporated Milk 
kies—Crackers 
Cosmetics 
Denture Cleaners 
Detergents 
Dyeing 
Flameproofing 
Food Enrichment 
Insecticides 
Laundering 
Leather Tanning 
Metals and Alloys 
Meta! Cleaning 
Meta! Plating 
Nutrient Solutions 
Oil Drilling Muds 
Organic Chemical Mfg. 
Paint—Varnish 
Petroleum Refining 
Pharmaceuticals 
Phosphated Fiour 
Photo Developing 
Plastics 
Prepared Flour Mixes 
Process Cheese 
Pulp and Paper 


Pyr 
Rustproofing 
Salt 
Self-Rising Flours 
Soaps 
Soft Drinks 

r 
Textile Proc 
Tooth Powder & 


Water Proofing 
Water Treatment 
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STYLE AH 


METAL FRAME Lotest style 
spectacle with single bridge 
Hove Hi-Line temples with o 
“dressy” look. Also available 
with side shields. (Non-flam- 
mable plastic frame Style WKS 
shown ot top.) 


CHOOSE YOUR 


FAVORITE 


LENSES 
FOR 
ANY WILLSON SPECTACLES 


Three popular types of lenses ore ovoil- 
able for all Willson Spectacles. Clear 
glass Super-Tough*, Willsonite® Green 
Super-Tough* and the new Plas-Tough* 
lenses that combine the impact resistance 
of heat-treated glass with the comfort 
of lightweight plastic. 


*Trademort 


See your WILLSON distributor or write for Catalog 


WILLSON PRODUCTS, Inc., 106 Thorn Street, Reading, Pennsylvania 


Propuct News, cont. . . 


phalt tile, for internal sizing of Kraft 
paper, sealing compounds, adhesives, 
for water-proofing, as a tackifier for 
synthetic rubbers, and as a plasticizer 
and extender for rubber compounds. 
Since the product is a dark colored 
neutral hydrocarbon material, it is 
unsuitable for those applications 
where light color is important. 

It is essentially ash free and con- 
tains no free carbon. It is odorless 
and has low volatility which makes it 
suitable for application at high tem 
peratures. It is generally compatible 
with petroleum oils, asphalts, pitches, 
vegetable and fatty oils, oil soluble 
alkvd resins, other hydro-carbon res 
ins and several rubber types. 

Air oxidation of the resin at high 
temperatures converts it to a product 
similar, in some respects superior, to 
natural Gilsonite. Because the resin 
source is constant and the oxidation 
process can be very closely controlled, 
the resultant synthetic product is uni- 
form in quality. The oxidized resin 
is now available in experimental sam- 
ples. Suggested uses are in the manu- 
facture of molded products, paints 
and varnishes, rubber compounds and 
mastics. 


Alkyd plasticizer, claimed to yield light 
colored and even clear baking 
enamels that are entirely heat-stable, 
has been patented. It is said to be 
especially suitable for use in coating 
compositions containing urea-form- 
aldehyde and melamine-formalde- 
hyde resins. Components: phthalic 
anhydride; glycerine; either capric 
acid or 2-ethyl hexoic acid. (202A) 


Two acrylic thickeners, just put on the 
market by American Polymer Corp., 
are aqueous solution of sodium 
polyacrylate. They are recommended 
primarily as stabilizers, protective 
colloids and thickeners for natural, 
svnthetic rubber and resin latices. 
Polyco 296BT is a_ high-viscosity 
grade and Polyco 296N is a medium- 
viscosity grade. (202B) 


High soap and alkali resistance, color 
retention and film uniformity are 
claimed for Rohm & Haas’ new 
alkyd-modified, triazine-formalde- 
hyde resin. Designated as Uformite 
M-311, it is compatible with short 
oil alkyds of the oxidizing and non 
oxidizing types generally used in 
white baking enamel  formula- 


tions. (202C) 


Sealer for gaskets and threaded joints— 
a nonsetting compound of micre- 
fine metallic lead and non-drying 
insoluble oil—has been announced 
by Chicago Gasket Co. (202D) 
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protection, 
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| 
>= make Willson safety spectacles outstanding 
value. Cheese from full range of metol and 
S plastic fromes—fitted with Super-Tough™ heat- 
treated gloss lenses, or Plos-Tough® plasticlenses 
> every one tested for impact resistance oe. 


CE’s Guide to | CUT THE COST OF 


VEW TECHNICAL LITERATURE CORROSION 


Reader Service numbers. Circle them on the post- RESISTANT 
| card inside the back cover to get free booklets 


What's 


Company 


eet | specific problems and Torit Mfg. Co Speci 
Collectors production setups + taking full advantage of | 


the company’s line of collectors, fittings and 
203A accessories Blueprint sketches give overall 
dimensions of each unit. Product adaptability 


is shown in numerous installation photographs WwooD LINED STEEL PIPE 
22 pages. 


Grinding choose mills for the rock prod- Allis-Cha!lmers 
Mills ucts, cement, ‘chemi ‘al and mining industries Mfg. Co 
Describes basic design the | In use since 1930 wherever corrosion, 
2038 mills, grinding circuits. Furnishes equations an 
tables for use as a guide for selection, along : abrasion, frictional resistance or slim- 
with closed and open circuit grindability indices ing is @ problem. 
Data on parts, specifications, dimensions and 
capacities. 44 pages Combi the of 
Fittings , , ja your pate oem, from Ladish Co the durability of wood for economi- 
a complete line of elbows, returns tees, reducers = 
2e3c and other seamless welding fittings. For each cal, trouble-free service. Ideal for cor 
a photograph, dimension table and diagram. resive liquids, goses and fumes in- 
Includes tables of pressure temperature, friction 
loss, properties of pipe. Tab indexed. 112 pages. 


Flanges find your way to the right Ladish Co 
forged steel flanges for your a pm 
203D graphs, dimension tables and diagrams of weld- ‘ . 
ing neck slip-on, lap joint. threaded, blind, For service up to 180°F and 250 p.s.i. 
socket type welding, reducing, orifice flanges. Higher ure s for 
Separate sections on each 124 pages. rating special 
_ . service requirements. All pipe flanged 
Rubber evaluate the significance of General Tire & and available in 10’ and 20’ standard 


this company ‘s new oil-enriched rubber. How Rubber Co chet 
203F it’s made, cost considerations, product proper- lengths or “tailor-made” to your 


ties. 16 pages. specifications. Easy to cut and re- 


melt shop production Raird Associates, flange. All flanges have standard 
by instrumental methods and eliminate heats lost __ Inc. ASME bolt circle. 
203F due to off analysis. Describes the direct reading 
spectrometer's operation, application, range, 
precision, accuracy. Numerous tables and charts. 
12 pages. 


OUTER METAL SHELL 
wall thicknesses 5/64” 


Instruments . wet direct. square yard weight Industrial Nucle- to 1/4@ 


readings of calendered fabrics and sheet materi- onics Corp 
2036 als moving on production lines with this com- INNER WOOD UN 40” 

pany’s noncontacting gage. Schematic presenta- internal diameters "rom 4” to 

tion of basic operating principles plus pictures 

and descriptions of automatic controls. Graphs 

of actual production runs. 8 pages 


Materials ship your product on pallet Roger L. Toffolon 
Handling loads conveniently, safely and economically with 
a new pallet binder. Photograph sequence shows 
203H use. Drawing shows construction. 4 pages. 


Tube Cable .. cut Installation costs. save Bailey Meter Co 
time and critical materials, protect instrument 
2031 and control connecting lines with flexible pro- 
tected tube cable. Drawings show design fea- 
tures, how to install. 4 pages. 


Blending . . effect improvements in ‘prac- Hewitt-Robins Inc 
tice, effic reney and productivity by proper blend- 
2e38 ing of materials Discusses equipment and 
methods for blast furnace, copper smelter, raw 
material conservation and general industry 
blending. 16 pages 


meet the need for a leak-proof Sealol Corp 
contact between stationary and revolving parts 
with this company’s shaft seal. Dimension table 
and diagram. Drawings show principle of opera- 
tion and several typical installations. 4 pages. 


Water Con- -. use diatomaceous filteraids in Great Lakes Car- 
ditioning filtering water for reclamation and recycling in bon Co. 
industrial processing, prevention of pollution in 
203L waste disposal, and purification of domestic and 
industrial’ potable supply. Several flowsheets 
showing typical filtration systems. 24 pages 


Materials . . Streamline materials handling % Proportioners, 
Handling in continuous production. Automatic production Inc.% 
equipment, how it's used. Generously illus- 
203M trated. 16 pages. 


tubing installations in high-pressure, hi tem- *o 
203N perature applications. esents results of a MICHIGAN PIPE COMPANY 

great number of of BY 
carbon steel, intermediate chromium-molybde- Cc * Michigon 
num alloy steel and stainless steel tubing in ~~ 
bollers, cracking stills, heaters and heat ex- Manufacturers of W ood-Stave, Saran Rubber-Lined, 
changers during service. 40 pages. | Stainless Steel and Monel Piping 
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Cellulose 
Gum 


Laminates 


2040 


Classifiers 


20D 


ABRASIVE GRAIN 
FROM METAL GRINDINGS 


Materials 
Handling 


2046 


Hammer 
Mille 


The se paration of abrasive grain 
from magnetic and non-magneti: 
cuttings was the 179th specif ally 


different dry separating problem Valves 
solved by using Sutton equipment 2043 
to effect a difference in specific 

gravity through air-flotation. From Lerometives 


ilmandite to zircon, from asphalt 


to wooden pegs, Sutton Separating — 
Equipment is doing a distin.ctive job 

throughout the chemical processing Roler 


: industry. It may be the answer to 


your salvaging and classifying prob 


lems, too. Upon request. general 

information and literature on all 

SS&S equipment will be furnished Pumps 
immediately Address Dept . C) 


SUTTON, STEELE & STEELE, INC. 
1031 SOUTH HASKELL © DALLAS, TEXAS 
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Instruments 


Hew Te... 


. lay out piping systems without 
cumbersome and costly expansion loops or bends 
Charts give complete specification and installa- 
tion data on all types of corrugated expansion 
joints: free-flexing joints for low and high pres- 
sure applications; dual, hinged balanced and 
buikhead units. 20 pages. 


solve technical and economic 
problems with the highly purified, low-cost gum 
which greatly increases the viscosity of water 
Photographs and curves show properties. Wher« 
and how to use it. 24 pages 


select grades applicable to 
particular design problems. Mechanical, chemi- 
cal, physical, thermal and electrical properties 
are listed and tolerances given. 8 pages 


handle flocculent pulps without 
dilution or dispersing agents New high ca- 
pacity cylindro-conical unit utilizing centrifugal] 
force in place of gravity. Sizes, arrangements 
applications, advantages, operating results 16 
pages 


. figure the number of gallons of 
a liquid in any horizontal tank without the use 
of tables, formulas or computations Handy 
chart printed on an 8% by 11 card 


andle corrosive and abrasive 
liquors with saieteae pumps available in five 
sizes with a capacity range of 20 to 1300 gpm 
Construction features; exploded view showing 
parts; cross sections of each of three stuffing 
box arrangements. 6 pages 


use clamp trucks to move 
boxes, crates, baskets and lugs. Pictures models 
for various applications. Describes basic operat- 
ing principle 8 pages 


pulverize such non-abrasive 
materials as asphalt rock, clay and fire brick, 
coal, lime salt, feavy chemicals, resin Photos 
of unit with cover removed show rotor assembly 
reversible grates, hammers and arms, bearings 
and the drive. Capacities and’ dimensions. 12 
pages. 


relate tube size to such vari- 
ables as veloc ity and flow, differing service con- 
ditions, allowable stress, temperatures and pres- 
sures Covers tube fittings and tube-to-pipe 
adapters, fabricating equipment Photos, draw- 
ings, dimensional tables 76 pages 


utilize the five major design 
features of this” company’s pilot-operated regu- 
lating valve Large cutaway illustration. + 
pages 


analyze your hauling needs 
Photoer: 1k ‘and specifications for a complete 
line of 3 to 70-ton industria! switchers. Advan- 
tages of = w hydraulic torque converter drive 
30 pages. 


mix heavy paste materials, 
semipaste, liquids and dry products Photo- 
graphs and specifications for double arm knead- 
ing machines with mixing or dispersion type 
blades and ry mixers of all types, beth hori- 
zontal and vertical. 20 pages 


. deal with sewage and sludge 
containing rags, trash, fibrous material, grit 
and even large solids This company's non- 
clogging sludge pumps, their construction, 
operation and dimensions, are Illustrated and 
described. Photographs, blueprints cutaway 
drawings. § pages. 


formulate red lead base prim- 
ers to protect ferrous surfaces under many 
types of service conditions. Suggested uses are 
listed for each of 27 formulas. 20 pages 


decide which equipment parts 
ean be made most economically and efficiently in 
“ast nickel steel form Data on properties and 
applications of cast nickel stee Is of the construc- 
tional grades are classified by industrial flelds 
Low temperature properties, abrasion resistance, 
recommended specifications and compositions for 
typical service applications. 32 pages. 


. get a picture of today’s indus- 
trial instrument story Photographs and text 
tell how proc instruments fit into the indus- 
trial scheme 20 pages 


choose pumps for the refining, 
natural gasoline and petrochemical industries. 
Photographs, descriptions and specifications for 
various models 12 pages 


install and operate this com- 
pany's photochemical equipment. Photographs, 
typical wiring and piping diagrams, drawings 
of assembly parts. 14 pages. 
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Company ...- 


Flexonics Corp 


He reules Powder 


Genera! 
Electric ¢ 


Dorr Co. 


Armstrong 
Machine Works 


Allis-Chalmers 
Mfg. Co. 


Food Machinery 
and Chemical 
Corp 


Allis-Chalmers 
Mfg. Co | 


Parker 
Appliance Co 


Spence 
Engineering Co 


Plymouth 
Locomotive Works 


Charles Ross 
& Son Co 


Lawrence Machine 
and Pump Corp. 


Lead Industries 
Assn 


International 
Nickel Co 


Minneapolis- 
Honeywell 
Regulator Co. 


Oll Well Supply Co 


Hanovia Chemical 
& Mfg. Co. 


: 
4 

204E 

a 

| 

Mills : 

SUTTON — 

204 


Girdler Process News 


GIRDLER provides complete 
engineering service 
on heat-transfer problems 


PERATING On a continuous, 
basis, VOTATOR* 
Heat-transfer Apparatus achieves 
from six to ten times higher rates 
of heat transfer than are obtainable 
with conventional heat exchangers. 
This equipment is widely used for 
heating or cooling, crystallizing, 
controlling heat of reaction, and 
many other processes. 

Girdler's pilot plant and labora- 
tory facilities are utilized constantly 
for the development of new proc- 
esses and equipment, or are avail- 
able for special research on new 
processing applications. 

Girdler’s Process Engineering 
Group includes a large number of 
specialists: architects, cost esti- 
mators, and chemical, mechanical, 
electrical, structural, and instru- 
mentation engineers. Outstanding 
Girdler chemists and engineers in 
the fields of oil processing and food 
technology have developed distinc- 
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tive processes and apparatus for 
many plant operations: cooking, 
cooling, plasticizing, bleaching, 
hydrogenating, winterizing, 
deodorizing. 

Call on Girdler in the planning 
stages of your processing facilities. 
You can do so with confidence. 


WANT INFORMATION? 


Girdler's Votator Division designs and builds 
complete plants for processing edible oil, 
food, and many other products; and supplies 
heat-transfer equipment for con- 

tinuous processing of liquid and 5 
viscous materials. Write for Bulle- 

tin V-48. The Girdler Corporation, 

Votator Division, Louisville 1, 

Kentucky. District Offices: San | 4 
Francisco, Tulsa, Atlanta, New | 
York. In Canada: The, Girdler 
Corporation of Canad: 

Toronto. 


SAVES MANPOWER- Processing 
with VOTATOR Heat-transfer Apparatus 
is accomplished under precise, auto- 
matic control, with resultant savings in 
labor and time. Heavy duty units are 
capable of throughputs running to 
several thousand pounds per hour and 
temperature differentials of sevé@ral 
hundred degrees. Smaller units provide 
operating benefits where the hourly paoc- 
essing rate is only a few hundred pouads. 


SALES APPEAL tremendous 


appeal of frozen concentrate juices is 
based on protection of delicate flavor 
and vitamin content. Processing in a 
fully enclosed system excludes air. Thus 
oxidation is minimized and purity 
assured. VOTATOR Heat-transfer Units 
at Minute Maid Corporation convert 
concentrated juices to a sherbet-like ice, 
in just a few seconds. The automatic, 
closed-system process assures product 
uniformity. 

*VOTATOR—T. M. Reg. Pat. Off. 


the GIRDLER 


LOUISVILLE 1, KENTUCKY 


Gas Processes Division 


PROCESS ENGINEERS 


Votator Division 
DESIGNERS AND CONSTRUCTORS 


Thermex Division 
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Counter-current decantation system for leacher recovery. From right to left: storage, green liquor clarifier, washers. 


Carbon Recovery 


From Black Ash 


In papermaking, “black liquor” is the liquor 
formed after cooking pulpwood with an alkaline 
liquor by cither the soda or sulphate (kraft) 
process. 

At the Covington, Va., mill of the West 
Virginia Pulp and Paper Co., leacher (carbon 
from Icached black ash) is recovered from black 
ash (incinerated black liquor). Green liquor 
from the black ash leaching is recausticized for 
re-use as cooking liquor. The leacher is con 
verted to “Nuchar” activated carbon, a valuable 
product for clarification and decolorizing pur- 
poses. The economics may sometimes dictate 
complete removal of the organic constituents of 
the black liquor during the incineration. West 
Virginia Pulp and Paper Co.’s mill at Luke, 
Md., for example, is now using a newer-type 
furnace which burns off all the carbon leaving 
essentially sodium carbonate. No carbon recov- 
ery system is involved here. 

The feed to the rotary furnaces at the Coving- 
ton mill is concentrated black liquor, which has 
passed through multi-effect evaporators and then 
through cascade or other types of equipment to 
drive off a sufficient amount of water for efficient 
combustion. 

Prominent in both the carbon recovery and re- 
causticizing operations at Covington are Dorr 
CCD (countercurrent decantation) svstems. 
Concentration of sodium carbonate* is reduced 
from 220 gpl. in the feed to the first stage of 
the carbon recovery CCD system to 1.25 gpl. in 
the sixth stage. Underflow dregs are transferred 
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by Dorrco diaphragm pumps, while the over- 
flows carrying some fines in suspension are cir 
culated by Worthite-centrifugal pumps. Leacher 
leaving this system has only | percent sodium 
carbonate. This amount is further reduced in a 
similar CCD system in the carbon plant. A 
furnacing operation converts the re-washed 
leacher to the activated form. Capacity is 100 
tons per day of black ash. 

The older method of leaching black-ash em- 
ployed fixed beds of the ash. For large opera- 
tions this older method would be impractical 
and too costly. 

Recausticizing is done by chemically combin- 
ing the recovered sodium carbonate (green 
liquor) with slaked lime. This forms caustic 
soda which is the cooking liquor in soda pulp- 
ing. It also forms “lime mud_ or calcium carbo- 
nate which is separated from white liquor, washed 
in another CCD system, then dewatered to 62 
percent solids in centrifuges before calcining to 
quicklime. Soda (as Na.O) on dry lime mud, is 
approximately 0.5 percent. Secondary causticiz- 
ing takes place immediately following white 
liquor removal. The lime kiln is 350 ft. long. 11 
ft. in diameter, and handles 275 tpd 


* Sodium carbonate as used in this article refers to 
all sodium compounds present expressed as equivalent 
sodium carbonate. In the leacher (top) washing~ctr- 
cuit of the flowsheet sodium compounds are present 
as sodium carbonate and sodium sulphide. In the 
lower washing circuit, the sodium compounds are 
present as caustic soda, sodium sulphide, and a small 
amount of sodium carbonate. 
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Concentroted black liquor 


GREEN LIQUOR CLARIFIER ¥ 
SECOND STAGE WASHER | 
QUENCH TROUGH 220 gpl. Na. CO, 88 gpl. No, CO, | 
2 = 
= ——- = 
Strong green liquor — 
220 gpl. Na, CO, ie T 
Weak white liquor (87 gpl. Na, CO,) 
¥ | 
WHITE LIQUOR CLARIFIER > 
SECON 
4 4 150 gpl. Na,CO, CausTit 
— A 
LIME BINS | 
Grit to | === 
SCREW CONVEYOR Y Y 
LIME | 
PRIMARY CAUSTICIZERS (SIX) 


Multiple-effect black liquor evaporators, which concentrate the ’ One of the rotary furnaces, which reduce the organic con- *) Quenching trough, in which black ash from the rotary { 
feed to the rotary furnaces for efficient combustion. stituents of the black liquor to carbon. “furnaces is quenched with water and weak green liquor. 
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THIRD STAGE WASHER FOURTH STAGE WASHER 


34 gpl. Na.CO, 13 gpl. No, CO, 


FIFTH STAGE WASHER 
5 gpl. Na. CO, 


Wash water 


SIXTH STAGE WASHER 


1.25 gpl. No,CO, 


Carbon slurry to activated corbon plent 
‘ 
Strong white liquor (150 gpl. Na,CO,) Water White liquor for re-use in pulping 
7 J 
LIME MUD WASHER | LIME MUD WASHER y P 
SECONDARY DENSITY 
CAUSTICIZERS | 87 gpl. No,.CO, | 16 gpl. Na,CO, CONTROLLER 
Two | 
— CENTRIFUGE 
— 
ut — t FERRIS 
WHEEL 
+ 
38 Ne.CO 7 gpl. Ne,CO, FEEDER 
| 
LIME MUD STORAGE 
LIME KILN 


3 Hammer mill breaks up the quenched black ash to a size 
° suitable for leaching in the green liquor clarifier. 


Green liquor clarifier (right), and second stage washer (left). > 
Na.CO, concentration starts its drop. . 


Counter-current decantation system for white liquor sepa- 
ration and lime mud washing. Dewatering is next. 


Lime kiln which burns lime mud to quicklime for slaking. 
Slaked lime is for causticizing of green liquor. 
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NEW 


SAVES TIME AND LABOR 


FEWER STOPS 


Folhurst “Center - Slung” Centrifu- 
gals, long famous for their ex- 
ceptional stability, have now been 
re-designed to handle even greater 
out-of-balance loads. 


Tolhurst “Center - Slung’’ Centrifu- 
gals have the case suspended by flex- 
ible chain links so that the revolving 
mass is free to find its own center 
of gyration, resulting in unusually 
smooth operation. Now, the chain 
links are housed in grease-packed 
metal sleeves and are mounted top 
and bottom in neoprene buffers to 
absorb vibration. Tests show that 
this improved Tolhurst “Center- 
Slung’” can handle out-of -balance 
loads 3 to 4 times greater than ever 
before. Less care is needed in load- 


EAST MOLINE, ILLINOIS 


ing the basket and fewer stops are 
required to redistribute the load. 


Other improvements include mount- 
ing the spindle in roller and double 
row ball bearings in a new type of 
tubular housing, a slanting case bot- 
tom for faster, more complete drain- 
age, a new self-energizing brake and 
more compact motor mounting. 


Machines are available with split 
cover or full cover and can be fume- 
tight construction. Basket, case and 
cover can be constructed of any prac- 
ticable material, as specified. Single 
speed or two-speed motor drive, or 
infinitely variable speed hydraulic 
drive available. Basket sizes, 12” 
through 108” in diameter. 


Write for complete details 


AMERICAN MACHINE AND METALS, INC. 
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You'll spend less for it 
with Dependable Quality 


CRANE VALVES 
...That’s why 


more Crane Valves 
are used 
than any other make 


q@ High Corrosion Resistance at Low Cost 


Crane No. 14477 Alloy Cast Iron 
Gates give excellent service where 
“all-iron” or “brass trimmed” valves 
fail, due to corrosion of seating sur- 
faces. Body rings, stem, and disc- 
faces are Crane 18-8 Mo. Conditions 
permitting, these valves, with low 
nickel alloy cast iron body, are ideal 
substitutes for hard-to-get, more ex- 
pensive, all 18-8 stainless steel valves. 


O.S. & Y. design keeps stem threads 
from contact with line fluid; straight 
through ports assure unrestricted 
flow, minimize turbulence and cor- 
rosive action. Extra-long guides keep 
disc travel true. 


CRANE 
200 


Your Crane Representative will gladly 
show you why Crane Valves give better 
performance at lower ultimate cost— 
why you should insist on Crane Quality. 


joy Cast Gate Vaive, 
mmed. 200 Pounds W.0.G. 


General Offices: P 
836 S. Michigan Ave., Chicago 5, Ill, 4 
Branches and Wholesalers Serving 

te All Industrial Areas 


PLUMBING - 


PE 
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THE applicatiog of the Raymond Flash Dryer 

to STARCH is Another example of this mod- 

ern method of removing moisture and re- c 
ducing the material to finely powdered form 

in a single, simultaneous operation. 


Centrifugal gtarch, averaging 38% initial 
moisture, enters the Cage Mill by screw con- 
veyor, wheré¢ it is dispersed in the hot air 
stream. Ingtantaneous drying is accom- 
plished, usigg direct products of combustion. 
The dried njaterial is conveyed to the cyclone 
collector, where it is discharged through a 
rotary valve at a final moisture content of 
12°, while the moisture laden air is vented 
from the gystem. 


From thé cyclone collector, the material is 

fed to a Raymond Mechanical Air Separator. 

It is elagsified to a fineness of 99.5°> passing % 
200 m or finer. The tailings from the t 
Separator are fed to a Raymond Screen Mill 

for fufther grinding, and returned to the 
Separator by a Redler conveyor. 


Flash Drying is applicable to 
many other materials. If you 
have a drying-grinding problem, 
Raymond engineers will be able 
to help you. 


COMBUSTION 


1311 North Branch St., 
Chicago 22, Illinois 
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THE ARROWS SHOW ; 


PULVERIZER DIVISION 


Flow Diagram of a Raymond installa- 
tion for Flash Drying STARCH at the 
Hammond, Indiana, plant of Ameri- 
can Maize Products Company 


(AEERING-SUPERH TER, INC. 


Sales Offices in 
Principal Cities 
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INNOVATION of extending synthetic rubber with oil emulsion will be installed in most government-owned plants by spring. 


OIL EMULSION looks like this before it is added to latex. 


FILTERS: coagulated latex-oil mixture is dewatered here. 


New Process Adds 25 Percent More Cold Rubber 


It’s done by extending rubber latex with cheap petro- 
leum. Output is up, cost is down, quality is unchanged. So 
far nine plants are installing the process. 


Cold rubber was a “hot” new de- 
velopment a while ago. But instead of 
coming to rest, rubber technology has 
bounced up again with another major 
achievement. 

Cold rubber oil master batch is its 
name and all it means is that a cheap 
petroleum-base oil is mixed with syn 
thetic rubber latex without impairing 
product quality—something considered 
impossible a few years ago. 
> Why It’s Cheaper—The process uses 
25 parts of oil to 100 parts of rubber. 
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On a grand scale, that means gross 
output goes up 25 percent without 
building a bigger plant or using a drop 
more of scarce butadiene or styrene. 
Oil is cheaper than either of these 
monomers so costs drop too—about 
4 c. per Ib. of rubber (from 26 to 
21.8 c.). 

Timing of the new development 
was just about perfect. A short while 
ago, the rubber people had asked the 
Synthetic Rubber Division of RFC to 
supply 860,000 long tons of GRS. 


At the time, production —— of 
all plants was 760,000 tons. Now the 
25 percent boost will meet the 860,- 
000 figure with 90,000 tons to spare. 
> Process Is Modified—Early steps of 
commercial cold rubber processing 
aren’t changed. (Chem. Eng., April 
1950, pp. 102-105; 176-179). Styrene, 
butadiene and the other materials are 
— and pumped to a charge 
eader. Reactors convert 60 percent 
of the monomers to polymer. In this 
polymerization step, the rubber hydro- 
carbon in latex form is reacted to a 
higher molecular weight by reducing 
the amount of modifier (a tertiary 
mercaptan) used. 

No other change is necessary in this 
step of the normal process. The latex 
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mix (emulsion of water, rosin and 
fatty acid soaps, butadiene, stvrene, 
mercaptan modifier, organic peroxide 
catalyst and ferrous sulph ate-potassium 
pyrophosphate activator) is reacted to 
the same conversion level and in the 
same reaction time as any standard 
cold rubber latex 

This latex is sent through the re 
covery unit to salvage the unreacted 
butadiene and styrene; these are later 
blended with incoming fresh mono 
mcrs 
P Oil Is Added—The stripped latex 
(free of unreacted monomers) is stored 
in 30 to 70 thousand gallon blend 
tanks where a stabilizer is added 

Normally, the next step is the co 
agulation of the latex with salt and 
acid, but now the oil addition step is 
interjected. ‘The oil is added to the 
latex as an emulsion (60 percent oil 
ind 40 percent water with sodium 
oleate as the emulsifier) in a small 
mix tank. This latex-oil emulsion mix 
ture is then coagulated with an acid 
brine solution 

Coagulated polymer is dewatered 
ind a hammer mill breaks the cake 
into crumb. The crumb is dried and 
baled. Oils used as extenders have 
been described as processing oil; both 
yaphthenic and aromatic types have 
been used successfully. 

The latex of the higher molecular 
weight if coagulated would yield a 
rubber of a very high raw viscosity 
rhis ‘would be a tough rubber and 
one difficult to handle. But addition 
of an oif of a lower molecular weight 
brings the average molecular weight 
back to the range of standard cold 
rubber. 

Quantity of oil needed amounts to 
25 parts on 100 parts of rubber. Re- 
sult: the tremendous increase in gross 
production 
Everybody's in the Act—Goodvear 
Tire & Rubber Co. was one of the 
first to get into production of oil 
master batch, promptly offered the 
process to RFC’s Snythetic Rubber 
Division. RFC accepted and con 
version got going in the Goodyear 
Synthetic Rubber Corp.’s RFC plant 
at Houston. In March 1951, com 
mercial production was under way. By 
October, plant capacity was 5,000 
tons per month and in seven months 
of operation 20,000 tons have been 
produced. 

Other rubber companies are busy 
too. General Tire & Rubber Co. tried 
to sell the oil-tubber process to RFC 
in the fall of '50, got turned down, 
subsequently took the process to 
Canada, Canadian-government- 
owned plant—the Polymer Corp. at 
Sarnia, Ont.—has since worked out 
large-scale commercial production. 
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RFC’s Baytown, Tex., plant, oper 
ited by General has also begun produc 
thon 

B. F. Goodrich Chemical Co., oper 
ating the RFC plant at Port Neches, 
l'ex., plans to convert one-fourth of 
the plant to the new type of cold rub- 
ber. The Copolymer Corp. plant at 
Baton Rouge, the Phillips plant at 
Borger, ‘Tex., the Midland Rubber 
plant in ‘Torrance, Calif., and the Fire 
stone ‘Tire & Rubber Co. plant at 
Lake Charles, have made tral runs. 

RFC’s plant at Port Neches, Tex. 
(run by United States Rubber Co.), 
will probably be in the program as 
soon as the low-temperature polymer 
ization plant modiication has been 
completed. 
The Rubber's O. K.—Road tests 
have demonstrated that automobile 
tire treads made of cold rubber oil 
master batch are the equal of treads 
made of the original cold rubber 
formula. It’s also satisfactory for other 
applications. 


Try Formaldehyde Process 
For Refining Gasoline 


Conventional methods for remov- 
ing impurities from cracked gasoline 
components and blends have always 
had their shortcomings. Sulphuric 
acid treating, for example, reduces the 


octane number, has losses due to 
sludge formation, develops byproduct 
disposal problems, creates cost and 
scarcity of sulphuric acid during a sul- 
phur shortage. 

\ new process, which uses formalde- 
hyde as a refining agent, gives a more 
selective refining and eliminates many 
disadvantages of acid treating, accord 
ing to Standard Oil Development 
Co.’s Esso Laboratories. Result is a 
better automotive and aviation fuel 
giving improved engine performance 
and less engine corrosion. 

In this thermal treating process, 
gasoline is heated with 0.5-2 percent 
formaldehyde for 0.5 hr. at 250 deg. C 
Gasoline loss ranges between 1-1.5 
percent; in acid treating, 5.4 percent. 


Suggest Minimum Salaries 
For Canadian Engineers 


If industry follows the recommen- 
dation of the professional engineers 
associations of Quebec apd Ontario, 
Canadian engineers will receive a 
guaranteed annual minimum salary. 

Engineering graduates with no ex- 
perience will get a low of $3,200. 
An engineer with four years’ experi- 
ence and with one or more assistants, 
$4,800. The head of a division con- 
taining more than one department 
who has 21 years’ experience, $17,800. 


PLASMA SUBSTITUE NOW MADE IN AFRICA 


Large new plant in South Africa is producing dextran, a blood plasma substi- 
tute. It is the second such plant of Messrs. Dextran Ltd.; the first is in England 
where the manufacturing process was developed. They make Dextran, a fermen- 
tation product of beet sugar, by isolating the so-called Birmingham strain of 
bacteria. Slimy liquid developed in culture flasks is transferred by a technician 
into big seeding tanks (see cut of British plant). For this he must use sterile, air- 
proof innoculators as entrance of foreign bodies would make the product useless. 
Sterile air pressure within the 50-gal tanks insure that any leakage will be out- 
ward. Cultures go on to much larger stainless tanks for final fermentation. 
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Sorbitol Hits a High Stride 


Improved process turns out a bigger volume of a 
better product at a lower cost. Availability—up ten-fold in 


three years—now nears 75 million pounds a year. 


Among the polyhydric alcohols,* 
sorbitol’s recent rise has been the most 
striking. And Atlas Powder Co., prime 
domestic producer, feels that this is 
only the beginning for its versatile 
polyol 

At least four factors back up this 
recent surge in the output and use 
of sorbitol: 

eWith the exception of anti 
freeze—and possibly hydraulic fluids— 
sorbitol is finding a niche in all of 
the other polyol end uses. To top this 
unique versatility, it has cut out its 
own special and exclusive markets. 

e While the price of other polyols 

° Most important are glycerine, ethylene 
glycol, propylene glycol, pentaerythritol, 


sorbitol, diethylene and triethylene gly- 
cols. 


Cuemicat 1952 


has gone up—and may well continue 
doing so—the price of sorbitol has 
gone down. It now has the edge 
on most competitive polyhydric alco- 
hols. 

Sobitol’s availabilitv! has been 
upped 10-fold since 1950, now can hit 
close to 75 million pounds annually. 
And Atlas can increase this readily, 
since raw materials are cheap, un- 
limited. 

e Atlas’ improved catalytic process 
now turns out a better product in 
higher yields and at a lower cost than 
ever before. The process is efficient, 
needs few critical materials. 

+ “Availability” here designates an 
amount which could be brought readily 


into the economy should an emergency 
arise. 


Availability Goes Up—This vear, 
with a second unit going on stream, 
the Atlas plant at Atlas Point (near 
Wilmington, Del.) could turn out 
close to 75 million pounds of sorbitol 
annually. This is a tig jump from the 
22.5 million pounds of 195l—and a 
10-fold hike over the 7.5 million 
pounds of 1950. 

This latest expansion, Atlas people 
say, will go a long way to relieve any 
polyol shortage that might crop up 
within the next few years. The im- 
portance attached to its role in our 
arsenal economy is reflected in the 70 
percent amortization granted Atlas in 
its certificate of necessity; average for 
the chemical industry has been about 
55 percent. 

What’s more, Atlas is ready and 
willing to hike its sorbitol capacity at 
any time another serious polyol short 
age threatens—or sooner, if sorbitol 
catches on fast enough among polyol 
users. 

And on one point Atlas is confident: 
with about 20 billion pounds of sugars 
available annually, it'll never be caught 
in a raw material squeeze. ’ 
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> Costs Go Down—Sorbitol has had a 
downward price trend. Today it sells at 
the lowest price in its history: 15.5 c. 
per Ib. for the 70 percent aqueous 
solution in tank cars fob. works. 

Most competitive poloyls, in con- 
trast, have gone up in price since 
Korea: glycerine almost 100 percent; 
pentacrythritol, propylene glycol and 
ethylene glycol some 17 percent. 

Behind sorbitol’s price stability is an 
efficient process based on relatively 
cheap and inexhaustible sugars: corn, 
cane or beet. 

Future price of sorbitol will be gov- 
erned primarily by the price of sugar 
and, to a lesser degree, by labor costs. 


Corn sugar—which is competitive with | 
other sugars for many uses and hence | 
has little tie-in with the price of corn | 
itself—isn’t likely to rise much except | 


from the pressure of inflation. Corn 
sugar is currently the preferred raw 
material. 

Petroleum raw materials for most 
other polyhydric alcohols, on the other 
hand, show a rising price trend above 
what might be expected from infiation. 

With the possible exception of di- 
ethylene glycol, sorbitol now has, in 
fact, a price edge over other competi- 
tive polyols. And it’s likely that this 
differential may gradually widen. 

On the basis of new facilities, sorbi- 
tol might very well be the lowest cost 
polyol, including synthetic glycerine, 
in the U. S. in both capital investment 
and operating costs. This, of course, 
doesn’t necessarily hold for older 
plants where the investment has been 
largely written off. 

Atlas’ improved process also turns 

out crystalline d-sorbitol of high 
puritv. Reducing sugars are under 
0.10 percent, ash less than 0.02 per 
cent. Iron is down to less than 3 ppm., 
nickel to less than 5 ppm. This high 
purity is important for some uses, such 
is in foods and pharmaceutical prod- 
ucts. 
P Uses Spread Out—Sorbitol is one of 
the most versatile polyhydric alcohols: 
except for anti-freeze, and possibly 
hydraulic fluids, it can be used in all 
the major recognized polyol applica- 
tions. 

But it has its own exclusive uses, 
too. Right now, for instance, Atlas 
is its own biggest customer. It uses 
sorbitol to make a large number of 
organic esters. Most important are 
the “Span” series of partial esters of 
sorbitol anhydrides and the common 
fatty acids, and the “Tween” series 
of surface active agents formed by con 
densing polyoxyethylene chains at the 
non-esterified hydroxy! positions of the 
“Span” esters. 

Sorbitol is also the prime raw ma 
terial for the synthesis of vitamin C by 
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To YOU, the 25th Anniversary of Anti- 
Corrosive is an assurance that when your 
requirements call for fastenings of stain- 
less steel, you can depend on Anti- 
Corrosive to serve you best! Anti-Corro- 
sive is the oldest, largest and best-known 
firm dealing exclusively in stainless steel 
fastenings . . . an enviable position in a 
fast-growing industry ... your guarantee 


of product excellence! 


Still Plenty of Fastenings IN STOCK 


If you need quick delivery of stainless 


steel fastenings, check Anti-Corrosive 
first! Although most of our production 
requires D. O. Ratings, there is still a 
wide variety of stock items in our bins 
which may fit your needs . .. or, a 
suitable alternate ready for immediate 
delivery may be suggested! 


FREE-A-N SELECTOR! 
Write TODAY for handy Slide Chart 
No. 52D . . . instantly identifies A-N Nos. 
pertaining io stainless steel fastenings, 
gives sizes and other data. Free catalog 
also available. 


Aarti-Corrosive 
Metal Products Co., Inc. 
Manutacturers of STAINLESS STEEL FASTENINGS 


CASTLETON ON HUDSON, NEW YORK 
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PLATFORMS 
‘TO PROCESSING PLANTS 


BROWN & ROOT’S “KNOW-HOW” 


SERVES YOU BEST 


In its thirty-eight years’ existence, Brown & 
Root has built a tremendous backlog of ex- 
perience, solving all types of heavy industry 
engineering and construction problems. 
This experience can be invaluable to you. 
Whatever your project .. . pipe line, petro- 
leum plant, chemical plant, or public utility 


BROWN 


8. 


CABLE ADDRESS 


BROWN.BILT 
Associate Componies 


& ROOT. Inc. 


BROWN ENGINEERING CORP 


. . . Brown & Root’s experience can save 
you money —complete your plant faster. 


If your firm contemplates construction and 
is interested in fast, economical completion, 
call Brown & Root; plant-planning experts 
will be put at your disposal. 


neces » 


OU $ TYO N 6 
BROWNBILT 
BROWN & ROOT MARINE OPERATORS INC 


March 1952- 


ENGINEERING 


| 
| an = aby 
218 


News, cont. . . 


fermentive oxidation. In 1950, some "on ae 
3 million pounds of sorbitol presum- 


ably went into the production of over ie 
1.3 million pounds of asorbic acid and 
its salts. 


But sorbitol’s big opportunity lies 
in the recognized polyol markets— 
markets that during 1951 gobbled up 
close to a billion pounds of glycerine, 
glycols and other polyalcohols. se ~ 

One of the biggest of these—and per- 


haps the most promising—is alkyd 

| resins and resins gums. Here some b— 
: 130 million pounds of polyols, mostly 

glycerine and pentaervthritol, were 


used last vear. Sorbitol is gaining as a . 
partial replacement for both these. con INuvoUs 
As a humectant in tobacco, sorbitol 


seems to be replacing glycerine, where 


it has a price edge and technical ad 
vantages. The tobacco industry uses rocess-s ream 
close to 45 million pounds of polyol 


humectants annually. @ trace monitoring f 
Sorbitol is also making wide sweeps 
into other fields, chiefly as a all | separation control 
tant. It’s just beginning to cash in on : © composition cost , 
1 dale the huge food and candy field, has accounting i 
“ made solid gains in cosmetics and t @ synthesis control — 
dentrifices, shows interesting new pos- stream bdiending 
sibilities in drugs and phi armaceuticals. | { 
The paper field hasn’t been fully ex 
plored yet. But sorbitol is already being 
sold in carload lots for cellulose sponges 
pas and bottle seals. It is also used in 
< cork compositions, gaskets, adhesives, 
printers’ supplies, textiles and hun- | 
dreds of other places where humec Plant stream analysis by continuous infrared-absorption meth- 
tants are needed. ods has proved itself to be a decisive factor in the success and 
With such growing uses and di efficiency of processes involving chemical, petro-chemical, and g 
versified markets, what are the pros petroleum-derived streams. 
pects for the future? A lot, of course, | ‘. 
will depend on which way the U.S The Baird Associates Plant Stream Analyzer has proved itself 
economy goes. But it’s a fair assump to be the instrument for the job: with high sensitivity, rapid response, = 
tion that sorbitol’s present availability rock-solid stability, explosion-proof design, complete reliability under — 4 
of some 75 million pounds annually the most rugged conditions, and adaptability to an unlimited range 
ie might wel! be doubled within the of applications. 
next five years. 3 
% © Process That Does It—This recent : Where are its potential uses? In any process industry where 
rise of sorbitol hinges on the im- the concentration of an infrared-absorbing component in a process J 
= proved high pressure catalytic process stream is a critical index of operation. All organic substances, and 
¥ developed by Atlas’ engineers and | many inorganic ones, are infrared-obsorbers. . 
chemists. 
3 Atlas first began pilot plant produc Whet = its present, tested applications? We hold details 
i tion of sorbitol in the carly 1930's. _ of all applications in confidence, for our clients. But when we know: 
A: The first commercial unit went into your problem, we can tell you how to satisfy yourself about 


production in 1937. ‘The process then claims before going further. 
used was the batch-wise clectrolvtic | 4 
reduction of corn sugar. we — to. 
During World War II output was i problem in rece 5 terms — quickly ond 
almost tripled, but still never met the | competently. Write us today. 
demand. Meanwhile, Atlas 
were developing a catalytic process 
that was not only cheaper but could 
reduce corn sugar to sorbitol in a 
matter of minutes whereas the elec 
trolvtic method took davs. 
In 1947 the company was able to 


33 UNIVERSITY. ROAD CAMBRIDGE 38, MASS. 
convert completely to the faster 
catalytic process. Since then Atlas en- 
gineers have made constant improve- 
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types of 


From mammoth conveyor 
ovens for high production to 
the smallest of laboratory units, 

KIRK & BLUM builds many 

industrial ovens for a 

multitude of uses. 


Illustrated are several small “lab” 
ovens used for research and test 


purposes, as well as 
for limited produc- 
tion. Ovens are elec- 


trically heated and 


provided with complete controls and 


safety equipment. 


Typical installations are shown in 
“Industrial Ovens” Booklet. Write for 


your copy today. 


THE KIRK & BLUM MANUFACTURING CO. 
3208 Forrer St., Cincinnati 9, Ohio 


KIRK 
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ments until now the process is remark- 
ably efficient. This made possible the 
recent expansion program that quad- 
rupled potential output within the 
past twelve months. 

The present process needs less capi- 
tal and labor than the earlier electro- 
lytic method. It turns out a better and 
a cheaper product, requires no critical 
raw materials and only a trace of nickel 
catalyst. The equipment requires very 
little stainless steel. 

The process has five main steps: (1) 
preparing the reaction slurry by dis- 
solving refined sugar in water and mix- 
ing with nickel catalyst; (2) continuous 
catalytic reduction of the sugar to 
sorbitol with hydrogen in a specially 
designed high pressure reactor system; 
(3) filtering off the spent catalyst 
from the solution and reprocessing it 
for return to the system; (4) purifying 
the solution by ion exchange and de- 
colorizing it with activated carbon; 
(5) concentrating the purified sorbitol 
solution in a vacuum evaporator and 
adjusting its concentration by adding 
demineralized water. 

Refined corn sugar is unloaded from 
hopper cars by a pneumatic conveyor 
system and sent to huge steel storage 
tanks. Hydrogen is made from coke by 
the steam-iron process. 

Supported nickel catalyst is made 
in a series of steps that involve the use 
of acid, alkali, nickel, carrier and 
hydrogen. 

Heart of the process is the continu- 
ous reactor system where the catalytic 
reduction of sugar to sorbitol takes 
place. The reactor system consists of 
several vertical steel tubes connected 
in series. 

The slurry of sugar solution and 
catalyst is pumped from a surge tank 
into the reactor system with a variable 
speed triplex pump at a pressure close 
to 125 atm. Hvdrogen from the low 
pressure gas holder is compressed and 
stored at about 175 atm. in a pressure 
vessel outside the autoclave building. 
From here it is fed into the system. 

Reacted slurry and excess hydrogen 
discharge continously from the reactor 
system into a separator. Unreacted 
hvdrogen is returned to the svstem. 
The sorbitol solution is separated from 
the spent catalyst in a pressure leaf 
filter. The spent catalvst is processed 
and reused. 

From here on the process is a mat- 
ter of purifying the sorbitol solution 
by ion exchange and treatment with 
Darco activated carbon, then concen- 
trating and adjusting final strength. 
Most of the product is sold as Sorbo, a 
70 percent solution of p-sorbitol. 

Prior to demineralization, all equip 
ment is of ordinary steel. Corrosion is 
negligible. The ion exchange unit is 
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COMBINATION 


VENT VALVE 
FLAME ARRESTER 


BSeB Vent Valve—Model VVH 


Contains all features of 
Model VVFA with excep- 
tion of arrester bank. Can 

as a secondary 
relief valve with higher 
setting. Also as primary 
relief valve on non-flam- 
mable materials. The 
larger sizes of 
Model VVH can be 
used as a manway, 
thus saving an ad- 
ditional tank open- 
ing. Material spec- 
ifications are the 
same as Model 
VVFA. 


BS B Brack, Sivaics s Bryson, inc. 


The BS&B Model VVFA is a compact valve assembly that 
gives you many advantages. Its patented cantilever type 
arrangement of a synthetic rubber gasket eliminates metal- 
to-metal seating and provides a tight seal that increases in 
tightness until the pressure rises to the dead weight setting 
of the bonnet, thus assuring continued positive reseating. 
This gives you high vapor conservation and greater economy 
in operation. The arrester bank is housed in the valve body. 
Snuffing action is automatic. The arrester bank can be re- 
moved for cleaning or replacement without taking the valve 
out of service since the valve bonnet does not have to be re- 
moved. The cantilever type gasket can also be easily removed 
from the bonnet. 


Bonnet: cast aluminum 

Body: cast iron 

Retaining ring: cast 
aluminum 

Vacuum ring: steel 

Plug: synthetic rubber 

Arrester bank: rolled corru- 
gated aluminum 

Flange: 125# A.S.A. standard 


Sizes: 2, 3, 4 and 6-inch sizes 
available 

Vacuum Setting: 0.5 oz. to 2 oz. 

Pressure Setting: 0.5 oz. mini 
16 oz. maximum all sizes 

Note: Available im other materials of construction on special order. 


OPERATION DATA MODEL VVFEA Valve seat (2) is sealed by rub- 
ber gasket (3), vacuum ring (6) and internal pressure. As internal 
pressure approaches valve setting, patented cantilever type plug is dis- 
engaged from valve seat and bonnet (1) rises. Under vacuum condi- 
tions, atmospheric pressure is imposed to underneath side of plug. This 
permits “inbreathing” when pressure approaches 0.5 oz. setting of 
vaccum ring. A web-type support (4) holds plug in place. The valve 
also includes retaining ring spring (5), bumper spring (7), hinge (8) 
and arrester bank (9). 


Ask Your Tank Manufacturer for BS&B Vent Valves on Your 
Equipment! To get greater economy of operation, ask to have the 
BS&B Combination Vent Valve-Flame Arrester installed on your equip- 
ment. Our engineers will work with your fabricators to meet your par- 
ticular requirements. 


ENGINEERING STUDY OF YOUR REQUIREMENT 
You are not obligated in any way when a BS&B engineer makes an 
analysis of your properties. Perhaps his recommendations will show 
you how to get more efficient, economical, safe operation. 


NOW AVAILABLE Bulletin No. 601, which 
gives complete information on this equipment. 
Write for your copy today. 


Heav® DEPT. 2-N3 7500 E. 12TH ST. KANSAS CITY 3. MISSOURI 
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rapid 
dispersion 
in 

high density 


PAPER 
COATINGS 


Paper manufacturers are 
achieving better and more 
rapid dispersion of ingredients 
in high density coatings 

with Readco Mixers. 


Their unique bow! construction 
greatly multiplies the 
effective mixing area ... 
reducing the length of the 
mixing cycle and resulting 

in consistently high rates 

of production. For complete 
information, write to the 
Bakery « Chemical Division, 
YORK, PENNSYLVANIA. 
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made of rubber-lined stecl. All equip 
ment after this step is of stainless or 
stainless-clad steel to insure product 
purity. 


Not a Telescope .. . 


but a Hortondome roof recentls 
installed at Socony-Vacuum’s petro 
leum refinery in French Morocco 
Ihis single 31-it. dome serves as a 
breather” (to cut down vapor losses 
bv evaporation) on five gasoline stor 
ge and servicing tanks. It is the 41st 
llortondome installation since Chi- 
io Bridge & Iron Co. introduced 
he design in 1949. 


Size Up Coming Trends 
In Fatty Acid Industry 


Surface-active agents not based on 
animal or vegetable fats have cut into 
the market for fatty acids, deep 
enough to hurt. For manufacturers of 
fatty acids, it is a just cause for worry 
So to relieve their fears, they recentiy 
met in New York's Waldorf-Astoria 
to survey the industry's future. 

Members of consuming industries 
were called on for advice and esti 
mates of future demands. They -told 
the manufacturers 

@ Products will have to be stand 
ardized. A difference in iodine value 
or in the stearic-palmitic ratio is crit 
cal for some products 

e lor use in toiletries, the producer 
of a new fatty acid mixture or deriva- 
tive who runs clinical tests has his 
foot inside the sales door. 

e For use in paints and resins, the 
trend is performance rather 
than strictly chemical testing. Ameri- 
can Cyanamid, for example, prefers 
to test the color qualities of an acid 
by actually making a resin sample and 
then observing its color. 

e@As the rubber industry grows, 
fatty acid consumption should in- 
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Every product you see here has one thing in common . . . each uses a 


. Roosevelt aliphatic naphtha at some time during its manufacture or use. In 


many cases a specific process problem had to be solved . . . sometimes by 
the selection of a standard Roosevelt solvent . . . sometimes through the 


use of a special solvent, specially produced to the manufacturers’ specifications. 


As you can see Roosevelt solvents have wide application. Does your 
product fit into the picture? It does if you need an aliphatic naphtha 
solvent. If the solvent you need isn’t “standard” at Roosevelt, we'll 


make it for you. Submit your specifications. 


Write for your copy of Roosevelt's book of 
specifications. It’s yours for the asking. 
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KOPPERS 
DIVINYLBENZENE 
DVB, 40-50% DVB, 20-25% 


as a chemical intermediate. 

As a vinyl monomer, it is used in the production of Super 
Processing GR-S chemical rubbers, for the modification of 
styrene polymers and styrene copolymers, for incorporation into 
styrenated drying oils, for the production of cross-linked bead 
polymers useful in the production of ion-exchange resins, and 
for casting resins and polyester laminating resins. 

DVB, 40-50% is composed of the isomers of divinylbenzene and 
ethylvinylbenzene and some diethylbenzene. This grade is par- 
ticularly useful for applications which require a high proportion 
of reactive components. 

DVB, 20-25% is composed of the isomers of divinylbenzene and 
ethylvinylbenzene together with some styrene monomer, diethy]- 
benzenes, toluene, benzene and ethylbenzene. This grade is useful 
in the production of Super Processing GR-S chemical rubbers, 
styrenated drying oils and other products in which limited 
amounts of non-polymerizable compounds are not objectionable. 


LB peppery is used as a reactive vinyl monomer and 


For further information on the properties, uses 
and reactions of Divinylbenzene write: 


a KOPPERS COMPANY, INC. 
 KOPPERS Chemical Division Pittsburgh 19, Pa. 
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crease, except for black GR-S. Here, 
rosin acid soap is proving a better 
solubilizing agent for zinc oxide 

@ Use of fatty acids or fatty acid 
soaps in lubricating oils and greases 
is on the decline. 


Trend in Chemical Industry 
To Sale of Stocks and Bonds 


At one time in the chemical indus 
try, depreciation reserves and retained 
earnings supplied capital for current 
expansion. Not today. Higher taxes, 
increasing costs and rapid expansion 
have sect a new trend in 
financing: the sale of stocks and bonds. 

Last year 19 of the 39 companies 
in the portfolio of the Chemical Fund, 
Inc., raised over $942 million through 
new security issues. Of this, $665 mil 
lion was in the form of debt capital; 
over $276 million was risk capital 
raised by the sale of common or 
preferred stock. 

Some $121 million was used to re 
tire old issues, and to cover the financ 
ing operation. This left $821 million 
for expansion programs or working 
capital. 

But not all of this reflects immedi 
ate expansion plans. The capital in 
many debt issucs need not be taken 
for a number of vears—usuallv five 
Interest rates for keeping the money 
on hand are low, and such interest is 
deductible for tax purposes 


Sulphuric Acid Plant to Use 
New Recovery Method 


Monsanto Chemical Co. wil! build 
a 250-ton sulphuric acid plant at 
Avon, Calif. Basis of the new plant 
will be the Monsanto-Ross-Wilde 
process, a flexible, low-temperature 
method for recovering acid from re- 
finery sludge. 

The process, developed during 
World War II, recovers a high per 
centage of acid in refinery sludges in 
the form of a gas containing SO,. This 
gas is much higher in sulphur content 
than the gas obtained by burning ele 
mental sulphur. Acid produced by 
treating this gas is water white and no 
different than new acid produced from 
clemental sulphur. 

Waste sludge and hydrogen sul 
phide will be piped from the adjacent 
lide Water Associated Oi] Co. re- 
finery. The plant will be owned 
jointly by Monsanto and Tide Water. 

Most of the sulphuric acid pro- 
duced will be piped directly to the Tide 
Water refinery to be used in the proc- 
essing of aviation gasoline and other 
products 
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Continuous horizontal rotary vacuum filter shown separates miscella almost instantaneously from meal. 


Extract More Cottonseed Profits 


New filtration-extraction process lowers investment 
and operating costs. As an added attraction, it can be adapted 


for use with other oilseeds. 


Most cottonseed oil produced in 
the U. S. is expressed im hydraulic 
press boxes. Now a simplified direct 
filtration-extraction process has been 
developed which promises to make 
new and substantial inroads. 

The process requires no radical or 
expensive departure from operations 
now used to prepare seed. It can 
handle cottonseed of a wide range of 
moisture content, consumes little sol- 
vent. 

So far, solvent extraction has been 
more or less limited to large scale in 
stallations processing 200 to 400 tons 
of seed a day. The new process, ac- 
cording to developers EF. A. Gastrock 
and his associates at Southern Regional 
Research Laboratory, could extend its 
use considerably to small plants to 
which it is particularly suited. 

Yields consist of a superior quality 
crude oil and a meal product having a 
residual lipids content of 1 percent or 
under, free gossypol of 0.03 percent 
or under, and a comparatively high 
protein solubility. 

Less Solvent and Equipment—Less 
than | lb. of the solvent, commercial 
hexane, per Ib. of cottonseed meats is 
used. Less solvent hold-up in the en- 
tire plant means less equipment vol- 
ume. 

The oil-solvent mixture has an oil 
content of 25 to 30 percent. It con- 
tains only about 0.3 percent fines, 
coarser than those obtained by direct 
extraction of raw cottonseed flakes. So 
only a minimum of clarification using 
inexpensive equipment is required. 

Solvent content of the solvent-damp 
extracted meal is 30 percent or less. 
Hence, oi] and meal recovery opera- 
tions should be cheaper than those 
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used for present solvent extraction 
processing. 

> No Expensive Departures—Conven- 
tional methods for cleaning, delinting 
and hulling yield a final meal of 41 
percent protein. Existing rolls and 
cookers prepare the meats for extrac- 
tion; conditions are modified to com- 
prise moist cooking at low tem- 
perature, partial drying, cooling and 
rerolling. In this way (1) fines are con- 
solidated into latger agglomerates; 
(2) oil is essentially freed from meal 
tissue, facilitating rapid separation; 
(3) free gossypol is reduced to 0.3 per- 
cent or less; (4) protein solubility is 
30 to 40 percent. 

he resulting light brown, grit-like 
material, together with hexane or oil- 
solvent mixture from one of the wash 
stages, continuously feeds into a 
trough. Simply designed, the trough 
is 1 ft. in diameter by 12 ft. long con- 
taining a paddle-type mixer-conveyor. 
To achieve thorough solution of oil 
in the hexane, hold-up time of only 
10 to 15 min. is required. Slurry 
(about 40 percent solids, 30 percent 
oil in the liquid) goes down a 3-in. 
diameter inclined conveyor. 
> Only Simplification—A 3-ft. diam- 
eter continuous, horizontal rotary filter 
receives a uniform deposit of the 
slurry. This is the most important 
step in the process according to SRRL 
researchers. The bulk of the miscella 
from the slurry is separated almost in- 
stantaneously from the meal. The first 
filtrate goes on to the oil recovery 
unit. 

During its 1 to 2 min. stay on the 
revolving filter pan, the meal cake gets 
three counter-current washes. <A 
rotating scroll discharges the drained 


meal which has been defatted to less 
than 1 percent. 

The pilot plant filter has processed 
up to 18 tons of cottonseed per day 
or 6 tons per day per sq. ft. of filtering 
area. SRRL has also conducted suc- 
cessful pre-pilot plant and full 
plant tests on both soybeans and rice 
bran. And study on other oilseeds is 
underway. 


Engineering Developments 
Cut Cost of Plutonium in Half 


In spite of substantial boosts in the 
cost of salaries, wages, materials and 
— since 1946, plutonium mak- 
ers have cut the unit cost of the metal 
50 percent. One reason: new develop- 
ments, the result of concentrated re- 
search, have simplified processing. 

Besides working out the new de 
velopments, engineers have solved 
many practical and less exciting pro- 
duction problems. One of the princi- 
pal reasons for the big reduction: Al- 
though new techniques have simpli- 
fied operations, they also have quickly 
outdated existing facilities. Engineers 
were handed the problem of recon- 
verting, or at worst, salvaging this 
equipment. 

They have had fair success in recon- 
verting. For example, at its Hanford 
plutonium works at Richland, Wash., 
General Electric is operating facilities 
supposedly obsolete in 1949. To re- 
place them today would cost $225 
mnillion. 

Surprising note: In spite of stepped 
up production and process changes, 
safety records at the Hanford works 
are better than average. Last year GE 
had five lost-time accidents with 17.4 
million exposure man hours—a_fre- 
— rate of 0.29 compared with 
the company’s over-all average rate 
of 3.76. 

At Hanford, GE makes plutonium 
from natural uranium that contains 
isotope-238 predominantely, and 235 
one part in a hundred forty 
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After the reaction of bentonite with amine, the product is dewatered, dried, pulverized and the finished Bentone packaged. 


Amine dispersion tank 


— Residue 
Residue 


Effiuent storage 


Wofer ——$—.. 
Amine Woter Filter feed 
Bentonite of tank Filter 
Centrifuge 
Air 
seporotor 
Reaction 
tanks 


Hammer mill 


Packer 


Output of Bentones Climbs 


These versatile gelling agents, made by reacting 


bentonite clay with organic amines, are in growing demand 


by diverse industries. 


So fast have the Bentones—a novel 
lass of gelling agents for organic 
liquid systems—caught on that the 
Baroid Sales Division of National 
Lead Co., which introduced them, 
is currently tripling capacity of its 
St. Louis semi-works unit. This unit 
is now Operating at capacity 

It's estimated that this expansion 
will be completed in about two 
months. National Lead will then be 
ible to mect immediate future de 
mand for these products from the 
paint and lacquer, 
printing ink and other industries. 

Nleantime, plans for 1 full-size 
plant are on the drafting board, al 
though its site and capacity haven't 
vet becn determimed 
> What Thev Are—The Bentones are 
the reaction products of organic bases 
with the clay bentonite or its clay 
mineral component montmorillonite 
The reaction is a cation exchange 

What happens essentially is that 


odin plus organi 


lubricating grease 


immonium or onium salt, undergoes 
im equilibrium reaction to form an 
organic onium bentonite plus. salt. 
Insolubility of the onium bentonite 
compound favors the reaction to the 
right. 

Bentone 18, as its name suggests, 
is octadecv] ammonium bentonite. It 
will disperse and swell to produce gels 
in some single organic liquids, but is 
generally best adapted to gelation of 
binary systems comprising a large pro 
portion of a non-polar with a small 
proportion of a polar liquid. 

\ more versatile material is Ben- 
tone 34, which is dioctadecyl am- 
monium bentonite. It will gel many 
single organic liquid systems such as 
aromatic hydrocarbons and various ali- 
phatic liquids such as petroleum oils. 
> Research to Pilot Plant—Building 
on foundation work laid by E. A. Hau- 
ser, researchers at Mellon Institute 
under the fellowship of the Baroid 
Sales Division) prepared a large num 
ber of compounds and‘ studied their 
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chemical, physical and rheological 
properties. After evaluation of manu 
facturing methods, a pilot plant was 
built at Mellon. It provided materials 
for market research, and processing 
and equipment data were worked out 
for the design of a commercial plant. 

Use research was split up between 
Mellon Institute and the Brooklyn 
laboratories of National Lead. Poten- 
tial uses for the Bentones in lubri 
cating greases and paints were investi 
gated. 

Important propertics of gelled sys 
tems containing Bentones came to 
light. Among them: complete absence 
of melting at high temperatures; lack 
of phase changes at any temperature, 
including very low ones; resistance to 
action of water, due to freedom from 
hydrolysis and its byproducts; and sta 
bility of gel structure on standing or 
under mechanical working 
Scale-Up—Going from pilot plant 
to semi-works with the Bentone proc 
ess called for a switch from a batch 
process to a modified continuous proc 
ess, and for a scale-up of 20 to 1 

his switch to a continuous process, 
while fortunately desirable, was virtu 
ally mandatory in the face of the low 
concentrations employed, and con 
versely, the huge volumes of materials 
handled per pound of final product. 
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CLOSED ROTATING HEARTH FURNACES 


FOR CARBIDE, PHOSPHORUS, FERROALLOYS 


THE TYSLAND HOLE™ 
PIG IRON FURNACE 


THE SODERBERG CONTINOUS 
SELFBAKING ELECTRODE 


* Reg. Trade Mark 


ELEKTROKEMISK A. S. 


101 PARK AVENUE, N.Y.C. 
HEAD OFFICE: OSLO, NORWAY 
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It’s UNEXCELLED 


FOR DEPENDABLE DEHYDRATION! 


The Quality Pritchard 
HYDRYER’ 


The Quality Pritchard HY- 
DRYER* is unexcelled for de- 
pendable dehydration of air and 
other gases for instrument and 
process controls. Dual adsorb- 
ers provide continuous drying 
action. HYDRYER’ is standard, 
packaged unit designed to re- 
duce dew points to minus (—) 
40°F. Only service connections 
are required. Specially designed 
HYDRYER‘* units can be tailored 
to meet your individual require- 
ments. 

*Registered Trade Name 


Cooling Towers 


Gas & Air Treating 


Specialized Heot Exchonger 


Dept. No. 177 908 Grond Ave., Kansas City 6, Mo 


District Offices: CHICAGO NOUSTON NEW YORK PITTSBURGH 
TULSA + ST. LOUIS + Representatives in Principal Cities from Coost to Coast 


DO YOUR PROCESS HEAT EXCHANGERS FOUL UP? 


Panacoil 


... THEN USE THE 


AUTOMATIC SELF CLEANING HEAT EXCHANGER 


HEATING OR COOLING AGENT 
CONNECTIONS AT THIS EXO 


OUTLET 


EXCHANGER SHELL 7 / 


PRODUCT INLET 


Specifically designed for those heat transfer p Iving the 
heating or cooling of viscous materials or fluids thot ae “deposit heot in- 
sulating films on exchanger tubes or autoclave surfaces. 

With the Paracoil Self Cleaning Heat Exchanger all product deposits are 
automatically removed from exchanger tubes by motor driven Scraper Surfaces 
moving continuously or ot intervals determined by needs of the specific process. 


OBTAIN... 

* Maximum Production — No plant shutdown for cleaning! 
¢ Maximum Heat Transfer — Tube Surfaces are always clean! 
e A Better, More Uniform Product — Conditions at their best! 


Particularly adapted to the handling of vegetable oils, fats, waxes, 
pastes, creams. Write for Bulletin HE-100. We invite your inquiries. 


DAVIS ENGINEERING CORPORATION 


1064 EAST GRAND STREET. ELIZABETH. N. J. 
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News, cont 


In the centrifugation operation, for 
example, the types of commercially 
available centrifuges suitable for large 
quantities of residue dictated unques- 
tionably that this operation be con- 
tinuous. Similarly, a filter cake solids 
content of approximately 13 percent, 
coupled with the specification that the 
cake be washed salt-free, indicated a 
continuous filter and dryer. 

By following these operations with 
continuous milling, the major steps 
of the process are now continuous, 
leaving only clay dispersion, amine 
dispersion and reaction as batch oper- 
ations. 

Thus, when the eventual task of 
expanding to a completely continuous 
process materializes, full-scale data 
will already be on hand for the criti- 
cal phases of the process. 
> Production—The Bentone manufac- 
turing sequence begins with the dis- 
persion of bentonite clay in water, us- 
ing turbine agitators. The dispersion 
is heated and a deflocculating agent 
added to improve centrifugation. 

This centrifuging operation com- 
pletely removes the non-clay compo- 
nents by the use of two continuous 
centrifuges in series. First the coarse 
fraction is removed, followed by a 
“polishing” separation in a high-speed 
automatic centrifuge that develops a 
centrifugal force of 6,400 times grav- 
itv. The centrifuge effluent is col- 
lected in an oversize storage tank 
holding about three times the daily re- 
quirement, thus buffering minor daily 
variations and insuring a uniform re 
actant 

The second reactant, the amine, is 
received in 55-gal. drums, heated un 
til molten, then measured and dis 
persed in hot water. Precise control 
analysis of the two reactants is essen- 
tial at this stage to maintain the opti- 
mum ratio of amine to bentonite in 
the reaction mixture 

Amine dispersion is metered into 
the centrifuged bentonite dispersion 
to form the reaction mixture. The re- 
action proceeds as rapidly as the tur- 
bine agitators can uniformly distribute 
the amine, vielding the Bentone as a 
flocculated precipitate 

Bentone-laden slurry is pumped to a 
rotary vacuum filter, where the soluble 
salts are washed out and preliminary 
dewatering takes place. Filter cake is 
then fed to a grooved steam-heated 
rotating drum, which discharges par- 
tially dried rod-shaped preforms onto 
a moving screen. The screen passes 
through a steam-heated drver in which 
heated air is forced through the bed 
of preformed wet product. 

When dry, the Bentone is pulver- 
ized in a hammer mill and packaged 
in 50-Ib. bags. 
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Growing Markets—The Bentones | 
are extremely versatile, with applica- | 
tions in many industries. 

Bentone 34, for example, is widely 
used in the lubrication industry to 
thicken oil to a grease, replacing soaps 
for that purpose. The resulting greases 
won't melt at any temperature, and 
are extremely stable to working since 
Bentone 34 is inert and there are no 
changes of phase. Other points of su 
penority over conventional greases 
complete water resistance, better metal 
adhesion, no leakage at high temper 
atures and improved properties at low 
temperatures 

Initial success of Bentone greases 
came in high-temperature applica 
tions, but recently greater emphasis is 
being put on their multi-purpose char 
acter. It’s expected that as use of 
these materials develop, thev will 
command a major part of the grease | 
market. 

In paints, lacquers and stains, the 
Bentones inhibit settling and separa 
tion of pigments and fillers, and make 
these coatings easier to apply. Be 
cause they are inert, their behavior 
over long-time storage is predictable, 
unlike that of soap-type thickeners. 

In printing inks, Bentones make 
possible greater viscosity control than 
ever before achieved. This means 
higher speed printing operations with 
out throw-off. What's more, body is 
maintained even though the ink heats 
up during printing. At present, *Ben 
tones are used primarily in heat-set 
tvpe inks, but recent work indicates 
they are equally suitable for rotogra 
vure and even newspaper inks. Eco 
nomically, the improvements imparted 
by the Bentones seem to more than 
justify the slight cost increase due to 
their use 

lensile strength of waxes can be 
greatly increased by adding very small 
amounts of Bentones. This works just 
as well for paraffinic waxes as for the 
vegetable and ester waxes. This greater 
strength means equivalent results with 
less wax or better results with the 
same amount of wax. Bentones also 
reduce the moisture permeability of 
wax film and improve fold endurance. 

Where summer heat causes soften- 
ing and deterioration of asphalts and 
tars, the Bentones greatly reduce this 
cffect of temperature increase. 

In adhesives, particularly cut-back 
asphalt adhesives and certain rubber 
adhesives, Bentones impart bond 
strength and improve moisture re- 
sistance. Addition of Bentones also 
makes these adhesives casie: to apply. 

Use of Bentones in putties and al- 
lied compounds stops separation of oil 
and settling of fillers, giving better sta 
bility and working properties. 

For casting resins, plastisols, organi- 
sols and other resinous compounds, 
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Pritchard Quality Cooling Towers 
You can depend on Pritchard Quality Cooling Towers 
to get the job done more efficiently...more economically. 
Pritchard Towers are guaranteed to meet your peak loads 
as well as normal needs because they’re adequately sized and 
thoroughly engineered. Quality materials assure longer life. . . 
and trouble-free service. Let Pritchard skill and experience go 

to work for you on your next cooling tower job! 


Write for Bulletins! 


Quawity 
Process 


Gas & Air Treating 


Speciolized Heat Exchangers 


Dept. No. 202 


908 Grand Ave., Kansas Ci 
District Offices: CHICAGO + HOUSTON + NEW YORK « PITTSB 


my! there's an 
E&D 


FILTER PAPER 
for most filtration problems 
of science or industry 


As manufacturers of filter and absorbent papers 
we gladly place at your disposal our experience 
and skill in helping you select the proper 
paper for the problem confronting 
you. Or, if a new kind of paper is indicated, 
chances are we can produce it for you. 
Call on us without any obligation. 


or ring 
Pa. 


Peak 
4 
= 
~B | Ti 
| <x 
TULSA ST. LOUIS + Representatives in Principal Cities from Coast to © 
| 
E&D 
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When the question is 


For continuously weighing bulk dry material carried on a conveyor belt, 
one meter is outstanding — Builders Conveyoflo. Conveyoflo weighs in 


transit. It keeps an accurate, continuous weight tally whether the material 
is tobacco (at 4 Ibs. per cu. ft.) or nickel ore (at 175 Ibs. per cu. ft.). 
Conveyoflo serves in food plants, power plants, refineries, tobacco plants, 
paper mills, fertilizer factories, sewage disposal plants, and many other 


major processing installations. 


ACCURATE . . . within + of 1% of actual 
weight from maximum to 50% of rated ca- 
poxity; within 1% from 50% to 25% rate; 
ond within 2% from 25% to 10% of the 
rated capacity of the scole. 

AUTOMATIC TOTALIZER COMPENSATION 
for variations in BELT SPEED and changes 
in BELT WEIGHT 

RESPONDS ACCURATELY to rapid load 
variations. 

AUXILIARY FEEDERS, cutomoticolly paced 
for continuous blending processes, may be 
furnished. 

SECONDARY INSTRUMENTS, Rote of Flow 
Indicators, Recorders, or Indicator Record 


BUILDERS 


PERCENT OF RATED CAPACITY 


ers can be located at the :otalizer Heod or 
remotely. 


BATCH COUNTERS, Automatic Reset Count- 
ers, operated from electrical contacts in 
Totalizer Head, are available. 

Yes, Conveyoflo Meter gives you 
the answers to your continuous weigh- 
ing and blending problems in 
POUNDS, not GUESSES. For new 
Bulletin 550-H4, address Builders- 
Providence, Inc. (Division of Builders 
Iron Foundry), 369 Harris Ave., 
Providence 1, Rhode Island. 


PROVIDENCE 


instruments for recording, indicating, and controlling flow, liquid 
level, pressure, and weight. Chlorinizers — chlorine gas feeders. 


News, cont. . . 


Bentones make possible applications 
otherwise difficult or even impossible 
lor instance, a plastisol with the Ben 
tones can be made to a consistency 
suitable for extrusion or for slush 
molding or for dipping, with improved 
handling characteristics 

> Prospects—All in all, the market po 
tential of the Bentones is big and 
growing, with applications in a di 
versity of industries. In fact, demand 
grew so steadily during the past two 
vears that the decision was reached to 
triple capacity of the St. Louis plant 
md start design work on an even 
larger commercial plant 


Safety Makes Continuous 
Nitration Process Popular 


According to nitration experts, the 
batch and the continuous processes 
give the same production efficiency 
and product requirements. They could 
on this basis compete with each other 
But, in the Biazzi process for continu 
ous nitration, explosion potential 1s 
held to a minimum—a safety factor 
nd a bonus that lately has drawn 
much attention to the 17-yr.-old proc 
CSS 

Within the next two months, Cana 
dian Industries Ltd., will put the 
process on stream at its Calgarv, Al 
berta, plant 

Du Pont has worked on the Biazzi 
process for several vears, and now will 
sct it up in a new explosives plant at 
NMartinsburg, W. Va. Two more in 
stallations, both behind the security 
curtain, point to the forming trend 
\t least in North America—it has been 
used extensively in Europe for some 
time 

Selling point is its added safetv. In 
batch nitration 7,000 Ib of nitro 
glycerine charge a batch reactor: in 
the Biazzi, 100 Ib. Durimg nitration, 
automatic controls shut off the feed if 
the power fails or the reactor temper 
iture reaches the danger point 

The nitrator, a cvlindrical stainless 
steel vessel with a helical cooling coil 
md internal agitator, takes feed di 
rectly from the storage tanks. Nitrated 
product and spent acid are continu- 
ously withdrawn from the side of the 
vessel. 

Squat, stainless steel tanks, which 
carry out separation, take feed through 
the side at the laver of emulsion, be 
tween the separated lavers of acid 
and product. Presumably, rotation ag 
glomerates the tiny droplets in the 
emulsion laver 

Similar tanks, connected m series, 
erve for the washing operation. High 
peed mechanical agitators (in the 
batch process, it’s air) do the mixing 
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SR-4' DEVICES 


can solve these problems... 
and many others... for you! 


Baldwin SR-4 Load Cells bring new simplicity, sensi- 


Baldwin SR-4 Pressure Cells provide an accurate, eco- 
tivity and reliability to measuring and batching liquids 


nomical means of measuring, controlling or monitoring 


by weight. Cells may be located under existing supports, 
require small headroom, and record without appreciable 
movement of the sensing element. As units are com- 


fluids and gases. Cells may be placed at any desired 
location, and through electrical connections will “re- 
port-in” continuously to a remote central point. Another 


pletely sealed, cleaning is simplified, and corrosion and 


important application is in research, as the cells provide 
deposits no problem. 


an unusually accurate means of measuring ultra-high 
pressures, surges, and 
explosion waves. Hy- 
steresis and inertia ef- 
fects are virtually 
abolished. 


The indicating, recording or control instrument may 
be located at any convenient point, and used to report 
the weight of material in any number of tanks or hoppers. 
Elimination of pitting and multiple parts cut costs. 


ITS ECONOMICAL! 
SIMPLE ! DEPENDABLE! 
ACCURATE 


HEART of all SR-4 measuring devices is an SR-4 strain gage which consists 
of a postage-stamp-sized grid of very fine wire. 

This grid is cemented to the inside of the SR-4 device or, in strain 
analysis work and other types of measuring, directly to the piece under 
test. Changes in the load applied to the testing device (or test piece) 
change the electrical resistance of the wires in the grid. 


By using a simple potentiometer or a Baldwin SR-4 Wheatstone Bridge 
Control Box, minute changes in pressure, weight, torque, etc., can 
determined easily, inexpensively and with unusual accuracy. 


If you have any measurement problem, it will pay you to investigate the 
unusual advantages of SR-4 strain gages and measuring devices. 


ALDWIN -LIMA -HAMILTON 


TESTING HEADQUARTERS 


BALDWIN-LIMA-HAMILTON CORPORATION + EDDYSTONE DIVISION, PHILADELPHIA 42, PA. 
IN CANADA: PEACOCK BROS., LTD., MONTREAL, QUEBEC 
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C, + Reformote 


Big Commercial 


NEW reforming process benefits from older Thermotor Catalytic Cracking design. 


Plans for TCR 


Based on an alumina-chromia catalyst and 50-80 per- 
cent lower pressures, Thermofor catalytic reforming will be 


going into six new refineries of Sohio and Socony-Vacuum. 


Add TCR to your alphabet of ca 
talytic reforming 
Thermofor catalvtic reforming units, 
low pressure cousins of Socony-Vacu 
um’s Thermofor catalytic cracking 
ICC) units, will be installed at three 
refineries* (General Petroleum’s Tor- 
rance, Calif., refinery, Socony-Vacu 
um’s plant at Augusta, Kan., and the 
Beaumont, ‘Tex., refinery of Magnolia 
Petroleum All three are part of a 
$27 million construction program of 
the company of the flying red horse. 
For good measure, the program in 
cludes a catalyst manufacturing plant 
for Paulsboro, N. J 

Heart of the process developed by 
Standard Oil Co. (Ohio)* will be a 
cogelled chromia-alumina catalyst in 
bead form 
Lower Pressure TCC—Here’s how 
it works. Similar to the ‘TCC system, 
gravity carries the catalvst, in moving 
bed form, continuously through a re 
actor and a separate regenerating kiln 
\ conveving system takes regenerated 
catalyst back to the reactor 

Big advantage of TCR is its abilits 
to operate between 100-200 psig., or 
put another way, at 50-S0 percent 
lower pressures than competing 
processes. Besides simplifving catalvst 
regencration, that means lower first 
costs for a new installation 


processes ‘The 


*The TCR process wa developed by 
Standard Co 


» Socony-Vacuur ’ ash and 


ceas tr ite refineries without 


\s in conventional catalytic reform- 
ing Operations, the reactor gets con- 
tinuously recycled hydrogen-rich gas. 
Conversion reactions included are 
isomerization, cyclization, dehydro- 
genation, desulphurization and hydro- 
cracking to produce high-octane re- 
formate rich in aromatics. 
>» Coking No Problem—Compared to 
catalytic cracking, only a small amount 
of coke is deposited on the TCR 
catalyst. For that reason catalyst cir- 
culation in the process is relatively 
small—less than 10 percent of the 
amount circulated in the modern air 
lift TCC units. 

Because it provides continuous re- 
generation for the catalyst, ‘TCR is 
widely flexible in the boiling range of 
the charging stocks it can handle, so 
prefractionation or feed preparation 
units will not be needed. 

High severity of operation is no 
problem, either. With slight coke 
deposits, simpler catalyst regeneration 
raises the allowable limits of severity 
necessary to turn out higher-octane re 
tormate 
> Sulphur Bonus—Easily, where stocks 
of higher sulphur content are proc- 
essed, TCR eliminates most of the 
sulphur as H.S. In test runs made at 
Socony’s 50 bbl.-perday pilot plant 
it Paulsboro, N. J., a California 
straight-run_ plus coker-gasoline feed 
containing 0.56 percent sulphur gave 
1 reformate with 0.036 weight per- 
cent sulphur. Since the unit planned 
for Torrance, Calif., will run high in 
sulphur, plans are to recover the H,S 
which will be converted to clemental 
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sulphur at a nearby plant of Hancock 
Chemical Co 

The three catalytic reformers will 
have a total rated capacity of 37,000 
bbl. per day of naphtha charge stocks. 
The cat reformers, two of which will 
be among the largest in existence, will 
produce aviation blending stocks 
mostly. No separation of benzene, 
toluene or xylenes is planned since the 
avgas will take all of the light re 
formate. 


Use Cobalt Isotope 
For Steel Inspection 


This ampoule of radioactive cobalt 
wire, one of the first industrial prod- 
ucts to come out of Oak Ridge, is 
used for spotting internal defects in 
cast steel. 

rhe cobalt isotope sends out power 
ful beta and gamma rays that penc- 
trate up to 6 in. of steel. When used 
with a photographic film, the rays 
will produce a picture of any defects 
in the steel. 

Apparatus consists of the radioactive 
wire mounted in a circular holder and 
elevated over the casting by means of 
a cross-arm attached to a laboratory 
stand. The height of the ampoule 
from the steel depends on the thick- 
ness of the at Exposures range 
from 0.5 to 6 hr. 

Cost of this isotope, held by metal- 
lurgist Harold Kurtz of the Empire 
Steel Castings, Inc., was $450. Com- 
parable amount of radium weighing 
525 milligrams would cost about $10,- 
000. The unit has a half-life of 5.3 
years, but can be used up to ten years, 
with diminished efficiency after the 
half-life period. 

The isotope was purchased from a 
civilian chemical firm with the per- 
mission of the Atomic Energy Com- 
mission. No security regulations were 
involved 
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modern 
research facilities 


test new developments — verify efficiency 


At Fluor, the proof of the design is in the testing. Before 
new Cooling Tower developments are incorporated into stand- 
ard design, they are subjected to rigorous tests in this modern, 
commercial-size tower testing laboratory. Here, design and 
performance efficiency of every new development is determined pale 
through complete ranges of actual heat transfer conditions. 
Realistic rating data is established under conditions paralleling 
those of plant and process operations. 


— 


| 


|| 


Fluor Cooling Tower Testing Facilities. This 
commercial-size instaliation consists of a 
pump house, instrument house, 20,000,000 
BTU/H boiler, test basin, and a 40’ high 
test tower 


What this means to you... 


The motivating power behind Fluor’s continuous research 
and development program is to always provide the most efficient 
cooling tower available. This fact, combined with Fluor’s 30 
years of active experience in designing major cooling tower in- 
stallations for the petroleum, chemical, and power industries, 
means many things to the man seeking a factual tower recom- 
mendation to meet his exact cooling requirements. 

A Fluor Cooling Tower recommendation means that all 
variables are included and compensated for. It means that all 
component parts, as well as all design theory, have been tested 
and evaluated under actual operating conditions. And, it means 
that a Fluor-designed cooling tower will perform at rated heat 
transfer efficiency under the conditions of installed operation. 
You can be sure with Fluor! 


THE FLUOR CORPORATION, LTD., 2500 S. ATLANTIC BLVD, LOS ANGELES 22, CALIF. 
Mew York, Chicago, Pittsburgh, Boston, Tulsa, Houston, San Francisco, Birmingham and Calgary 


Represented in the Sterling areas by 
Head Wrightson Processes Ltd, Teesdale House, Street, London, €.6.1, England 
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TREATER cuts gel into small pieces and promotes shrinkage. 


Novel Process Treats Wastes 


Troublesome fruit wastes now made into salable prod- 


ucts. Chemical process hinges on ingenious treater and simple 


drum press. First commercial unit to operate soon. 


Pacific Biochemical Co., a new firm, 
vill soon start up its plant near San 
Jose, Calif., to turn fruit cannery 
vastes into molasses and and dried 
pulp for cattle feed 

The San Jose unit will treat over 
150 tons of pear and peach wastes 
per 24-hr day It will be the first 
ommercial plant to use the new con 
tinuous chemical treating process dk 
veloped by the Department of Agri 
ulture’s Western Regional Research 
Laborator it Albany, Calif 

WRRL’s process has been demon 
trated in large pilot plant equipment 
Pacific Bio 
il recently bought the facilities 
for and is 


wer the past few vears 
hemi 
converting them 
ommercial unit at an addi 
tonal st of close to $100,000 
© Process Is Ingenious 
that Pacific 
it its San | 
craton 
eGrinding — the mostly 
necls, trimmings and cores) to uni 
form conventional 
rigid-hammer disintegrator 

e Ireating the slurry with lime to 
pH to about 8.5-9; 

e Conditioning the gelled waste 
continuously in a horizontal treater 
equipped with a multiple-blade agi 
tator that acts as an interrupted-flight 


mto a 
The new proc 


Biochemical will use 
¢ plant hinges on six op 


wastes 


nsistency m a 


raise its 


MVEVOT sce cut 

* Cooperating with WRRI in develop- 
ing the process and operating the pilot 
plant unit near Sar Tose were the Can 
ners League f California and other tr 
dustry group 


@ Dejuicing the conditioned wast 


in a continuous, double-drum 


pre SS 
see cut 

@ Kvaporating the clear juice in a 
multiple-effect vacuum evaporator to 
molasses of about 60 percent sugar 
ind 70 percent total solids; 

eDrving the wet press cake to 
ibout 5 percent moisture in a direct 
fired rotarv unit 

Success of the process lies in th 
treating-conditioning and dejuicing 
operations, point out R. P. Graham 
md W. D. Ramage of WRRL’s statt 
it Albany 

The continuous treater has two se 
tions Lime treatment in the first 
promotes cnzvmatic de-esterification 
of the pectin and formation of « ilcium 
pectate gcl. The treated slurry then 
flows into a horizontal trough fitted 
with a slow-moving agitator with its 
blades arranged to form an_ inter 
rupted-flight convevor 

Here the blades cut the waste 
now gelled—into small pieces with 
little crushing action. These gel par 
ticles shrink and harden, releasing 
clear juice. The waste is kept in this 
first part of the treater for about 10 
min. during which there is de-esterifi 
cation and reaction of pectin with 
lime, reduction of gel to granules and 
shrinkage of the granules with release 
of juice. 

In the second part of the treater 
the gel granules are heated to 150 
deg. F. by steam injected through 
ports in the bottom of the trough 
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DOUBLE-DRUM_ press continuously dejuices shrunken gel. 


Here they continue to contract and 
release more juice. 

From the treater, the juice goes to 
continuous double-drum press. ‘This 
unit is novel in design, simple to 
build and efficicnt in operation. It 
was developed by WRRL engineers 
ifter they found out that pear wastes 
cannot be pressed satisfactorily in the 
conventional types of contimuous 
presses Ihe drums are 4 ft. long 
and 4 ft. in diameter 

This drum press has a domed 
chamber where the juice is kept at 2-5 
psi. for 2-3 min. to build up a filter 
cake about 0.5 in. thick on the por 
tion of the drums within the dome 
lhe two cakes are merged and pressed 
between the drums at about 

Press cake drops into a convevor 
ind goes to the drver: 
juice is centrifuged and then evap 
orated into stock-feed molasses 
Other Uses Mav Come—WRRL’s 
new-design press may verv well find 
unong food processing and 
Because of its 
built on 


75 ps! 


continuous 


other uses 
waste treating plants 
implicitv, it can casilv be 
the job 

Several processing firms are already 
showing keen interest in the process 
ind cquipment. The double-drum 
press, for instance, would probably 
work well for treating tomatoes, ap 
ples and other fruits; it has already 
demonstrated on pears and 
pe iches Most vegetables. however. 
would probably require pre-grinding 
ind partial cooking to break up their 
cell structure 

If these uses should develop, the 
new waste treating technique might 
well become a boon to food proces 
rs in other parts of the country 

In the Santa Clara area of Cali 
fornia alone, pear canneries have a 
problem in disposing of close to 50, 


been 
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© Vocuum Rotary Dryers give 
profit-building results. They ore used for 
drying materials requiring low temperature 
and agitation, and for the recovery of vola- 
tile solvents from materials or dregs after 
leaching or extraction processes. 


; 8 A wide range of chemical, pharmaceu- 

drying with tical and food products, hygro- 
a oa agitation = scopic materials, can be dried or processed. 
a. They include such materials as cellulose 
acetate and its derivatives, dregs, drugs, 
dyes, fine chemicals, fish scrap, intermedi- 
ates, pharmaceuticals, pigments, and starch. 


13) Drying time is shortened. Adjustable 
paddies speed-up thorough mixing. A 
heated center tube and paddle arms in- 
crease heat input. The revolving type rotary 
dryers safely handle delicate crystalline 
Rotary materials without injury to the grain © 


Dryers structure. 
thal t2 alto 2 / | 
a 
4) BUFLOVAK Vacuum Rotary Dryers are 
built in various designs and sizes, including 
sanitary types, to meet every industrial re- 
quirement. Special features may include 


: BUFLOVAK BUILDS 


tow Tanpessture dust-tight housing for charge and dis- 
charge doors, equipped with locking de- 
food Predeae vices and lifting mechanism. Built-in spray 


nozzles can be furnished to flush the dryer. 


BUFLOVAK 


RESEARCH 

ead TESTING 

LABORATORY 
. To assist you in the solution of processing problems, 
Wey Sguujomeent BUFLOVAK offers the facilities of its Research and Testing 
Laboratory—where small scale experimental units show 
DIVISION OF BLAW-KNOX CO. you, before you buy, the commercial possibilities, data en 
1551 FILLMORE AVE., BUFFALO 11, N. Y. production cost, and characteristics of the finished product. 
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For over 50 years, Golden-Anderson has specialized in 
designing and manufacturing pressure control valves. 
The patented air and water cushioning feature effec- 
tively prevents any bang or hammer. 

May our experienced engineers help you with your 
water pressure control problem? 


IMMEDIATE SHIPMENT 
FROM STOCK ON 


OLDEN MANY SIZES. 
YON 
Yrecialty nfrany 


2099 KEENAN BUILDING + PITTSBURGH 22, PA. 


News, cont. . . 


000 tons of waste during each 2-month 
processing season. ‘The usual practice 
is to dispose of it by land a 
But this method has obvious disa 
vantages 

But now the disposal problem will 
he solved for the nine pear and peach 
canneries surrounding Pacific Bio 
chemical’s plant; the WRRL-Canners 
League process will convert their 
wastes into profit-making cattle feed 
molasses and pomace. 


Loading Atomic Reactor 


Operator at Oak Ridge National 
Laboratory pokes a slug of aluminum- 
jacketed uranium into a graphite re- 
actor. The air-cooled reactor, a 24-ft. 
cube built of graphite blocks, is punc- 
tured with 1245 of these parallel fuel 
channels. Operator stands behind a 
7-ft. concrete shield, a 3-ft. air space 
and a 24-ft. moderator. This 3,800-kw. 
pile first went into operation on Nov. 
+, 1942. It then served as a pilot 
plant for large-scale plutonium pro- 
duction reactors at Hanford, Wash. 


CONVENTION CALENDAR 


American Institute of Chemical Engi- 
neers, process equipment and market 
research symposia, Biltmore Hotel, At- 
lanta, March 16-19. 

American Chemical Society, national meet- 
ing, Buffalo, N. Y., March 23-27. 

National Agricultural Chemists Associa- 
tion, spring meeting, Fairmont Hotel, 
San Francisco, April 7-9. 

Association of Consulting Chemists & 
Chemical Engineers, general symposium, 
Belmont Plaza Hotel, New York, 
April 22. 

American Oil Chemists Society, spring 
meeting, Shamrock Hotel, Houston, 
April 28-30. 

American Drug Manufacturers Associa- 
tion, annual meeting, Homestead Hotel, 
Hot Springs, Va., April 28-May 1. 
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Ozone Kills Phenols in Waste * 

z= New data now show that ozone is one of the most 

: effective agents for oxidizing phenols in industrial wastes. 

_- And it turns out to be far cheaper than everyone thought. 

recently reported The new data on chemical oxid« 
i tion of phenol wastes came from 4 


These findings, 
s a surprise 
sive study under the direction 


for ‘he first tame, come a 


constant and 
chemical costs goin. 


9 ¥P and up, every day 


Ozone Kills Phenols 
in Waste, Chemical 
Engmeerms, Vol. No. % for 
September, 1951. (Complete further info . 

rmation 
reprints of this article 
are available.) 


Write for 


information on W ELSB ACH 


THE CORPORATION 
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New Covered Furnaces Rotate 


Big 24.000-kw. 


carbide furnaces at Calvert City 


will rotate. This keeps charge porous and eliminates stoking. 


Linings will last longer too, 


When it comes to designing cle 
tric furnace U.S. engineers have 
plenty to learn from the Norwegian 
It was the Norwegi 


ins who pioneered 
design of covered rotating furnac« 
ind it was to the Norwegians that 


turned when the 


U.S. engineer 
wanted to build such furnaces here 
TVA's Furnace—First rotating fur 
nace in the U. S. for the production 
of elemental phosphorus is that of the 
Tennessee Vallev Authority at Wilson 
Dam, Ala. The 7,500-kw. unit is now 
Molten lead provide sa 
gastight seal between the rotating 
crucible and the stationary roof 
Because of the great weights in 
volved, the rotating arrangement had 
to be carefully engineered. ‘Therefore, 
I'VA engineers drew heavily on the 
experience of the Norwegians. In fact 
ilthough they incorporated many 
modifications of their own, their fur 
nace is based on the rotating hearth 
design of Elektrokemisk A.S.. a Nor 
wegian company with headquarters in 
Oslo 
Trend to Rotation—\lore rotating 
furnaces will soon be operating in the 


U S At least two mayor 


in operation 


235 


have decided to switch to rotating fur 
ThICCS 

One of these is National Carbide 
Co., a division of Air Reduction Co., 
In Iwo covered rotating furnaces, 
designed by Elektrokemisk, are now 
being built near Calvert Citv, Kyv., 
where National Carbide is putting up 
a new $10 million plant 

These furnaces, each operating on 
24,000 kw., will be the first of their 
kind in the U.S. for production of 
calcium carbide. Built of steel and 
lined with firebrick and carbon, they 
will be about 30 ft. in diameter and 
20 ft. high. They will thus equal in 
size the biggest carbide furnaces in the 
world today 

Completion of the first furnace at 
Calvert City is expected by January 
1953: the sccond should be ready for 
operation by March of that year Ini 
tial rated capacity of National Car 
bide’s new plant will be 142,500 tons 
of calcium carbide a year, and more 
furnaces can be added to the line 
Carbide Production—In these tur 
naces, molten carbide will be pro 
duced by reaction of lime and coke at 
upw irds of 4,000 deg. F. After tap 


ping, the product will be cooled and 
crushed for shipment. Later, when the 
Calvert City area becomes a hub for 
manufacture of acetvlene derivatives, 
National Carbide will generate acetv- 
lene from the calcium carbide and 
pipe it to neighboring plants 

Ihe furnaces at Calvert City will be 
equipped with Séderberg continuous 
self-baking electrodes. ‘The electrodes 
will conduct power at low voltage and 
high amperage mto the furnaces to 
generate the enormous heat required 
Continuous raw material feed and 
product tapping methods will be used. 
Norwegian Genesis—The rotating 
furnace was developed in Norway 
trom il idea ot lOnnes I llef 
sen. The first installation, for ferrosili 
con production began operating im 
1937 m Norwa 

World War II temporarily halted 
the marketing of this tvpe furnace 
ibroad by the Norwegians, but since 
1945 units have been designed for 
manv European countries for the pro 
duction of ferroallovs. In Norway and 
Sweden alone, eight rotating furnaces 
are installed or being built 
© Advantages—In the rotating furnace, 
three vertical electrodes, arranged in a 
triangle, are suspended into the fur 
nace pot, which rotates or oscillates 
It takes from 50 to 100 hr. per rota 
tion. This motion counteracts crater 
formation and helps keep the charge 
porous. ‘Thus gas, whic h forms mainly 
round the lower end of the elec 
A sand 
scal insures gas tightness between the 
stationary furnace cover and the rotat 
ing hearth 

lhe lining of a rotating furnace will 
wear more uniformly than that of a 
tationary furnace Another advan 
tage is that the contents of the pot 
can be emptied during one or two ro 
tations, which is particularly valuable 
when changing from one product to 
mother or when cleaning out the fur 
nace for other reasons 

If the furnace bottom tends to build 
up, rotation will distribute the de 
posits over the furnace hearth and the 
length of the smelting campaign be 
tween clean-outs can be increased 
Covered Furnaces —Stoking the 
charge in a covered furnace is a diff 
cult job. For many products, covered 
stationarv furnaces must therefore be 
operated only with charges of carefully 
screened raw materials of top quality 
to avoid hangings and eruptions. But 
since rotation makes the charge po 
rous, and thus minimizes the necessity 
of stoking, it is particularh advanta 
gcous for covered furnaces 

Ihe first covered rotating furnacc 
was put into operation at the Stock 
vik plant of Stockholms Superfosfat 


trodes, es ipes more ¢ isilv. 
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“ALATHON”* 
makes an unbreakable pipette 


The maker of this new, improved pipette, 
or dropper, had to have a plastic with a 
unique combination of properties. **Ala- 
thon” polythene resin was the answer. 
‘“‘Alathon” is strong, yet soft and flexible. 
It makes a shatter-proof pipette that can’t 
scratch or cut delicate skin tissues. It’s 


transparent enough to show the level of 
contents. Because “‘Alathon”’ repels liquid, 
drops don’t cling to the tip but flow 
freely, are more uniform in size. And 
“‘Alathon” is inert—doesn’t affect solu- 
tions, isn’t affected by them. 


battery parts, and in binders for non- 
woven fabrics. 


“Alathon” is used in many other im- 
portant applications, such as flexible clo- 
sures, coatings for paper, insulation and 
jackets for wire and cable. And its un- 


You, too, may find opportunities for 
profitable future uses in “Alathon”.. . 
or in many of the other Polychemicals 
products for industry. There are more 


than 100 of them—plastics, organic acids, 


amides, esters, resins, solvents. 
*Reg. U.S. Pat. Off. 


usual properties suggest new possibilities 
for such products as shoe components, 


Write for technical booklet on Polychemicals products for your industry 


Technical bulletins on “Alathon” polythene resin and the plas- 
tics and chemicals used in your industry are available. Each 
product bulletin in the booklet presents physical and chemical 
properties, description, specifications, uses and possible applications, 


bibliography and other data. Write us on your business letter 
‘ Better Things for Better 
head for your copy. We will gladly cooperate with you on any phe ae >a 


application for plastics or chemicals you would like to investigate 


Polychemicals 
| E. I. du Pont de Nemours & Co. (Inc.) 
| Polychemicals Department, 153E Nemours Building 
# Wilmington 98, Delaware 
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A “PACKAGE UNIT” DEMINERALIZER 


Cochrane Demineralizers produce-the equivalent of distilled water for industrial 
epplicetion at a mere fraction of the cost of commercially distilied water ... « 


, a Cochrane Model CDM Deminer- changed from this position, making the 
slizer self contained t nit sat against a wal 
plete with re 


tank pecial pit janda ecessary ited on the panei at eye-ieve 


a 1 will Kea ft 
€ presence 
Th ‘ ng 
peration are pertormed and all! result 1 plea } appearance, thus er ir 
observed from a posit n front of a 1ging the operator to keep the equip- 
panel shen 11 tanks are al ment and the operating area clear 


OPERATION AND CONTROLS 


Two multiport single-lever valves control backwash, regenera- 
tion, rinse and treating for each reaction tank 


A conductivity meter checks concentration of solids in raw water, 
rinse or effluent in either unit 


A pressure gauge in raw water line indicates water pressure 
available at all times. 


A flow meter in the effluent line continuously indicates quantity 
of water which may be treated before regeneration. 


Electric switches for control of either agitator are on panel. 


Valves to divert water to conductivity cell or sampling valve 
are provided 


Valves for controlling admission of regenerating solution to reac- 
tion tanks or water to refill chemical tanks are provided. 


WD = 


Write for complete details 


COCHRANE CORPORATION 3113 N. 17th St., Philadelphia 32, Pa. 


in Canada: Canadian Genera! Electric Ce., Ltd, Torente 
tn Mexice. Badcock & Wilcer de Mexico, SA. Mexice City + In Eurepe: Recuperation Thermiqne & Eperation, Paris 


COCHRANE 
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Stockvik furnace turns out carbide. 


Fabriks A.B. in Sweden in March 
1950. This is a 15,000-kw. furnace 
for production of calcium carbide, 
with roof and charging system of Elek 
trokemisk design. 

This furnace has been ia continu 
ous operation since the start, with out- 
standing results. It has digested fine 
grained materials so successfully that 
screening of raw materials has proved 
unnecessary \ charge containing 
more than 15 percent of fines —4 
mm. (approximately 10 percent —1 
mm and caused no operating 
troubles 

There is only one furnace attendant 
on the instrument platform, and since 
the operation is more or less auto- 
matic, he has little to do. The furnace 
gas contains more than 90 percent 
CO lapping is carried out in conven- 
tional pans 

I-xperience gained from the Swedish 
installation went into the design of 
the covered furnaces for National Car 
bide. Other covered rotating furnaces 
are now under construction in Europe 
for the production of calcium carbide 
ind ferromanganese. And TVA has 
pioneered the use of the rotating fur 
nace for the production of phos 
phorus 
Séderberg Electrodes—The Séder 
berg electrode sistem has been used 
in practically all European carbide 
furnaces and larger ferroallov furnaces 
for years. All the European rotating 
furnaces are equipped with these con- 
tinuous self-baking electrodes and the 
National Carbide installation will have 
them too. However, any kind of elec- 
trodes can be used. The TVA fur- 
nace, for instance, operates at pres- 
ent with graphite clectrodes. 

So far, Séderberg electrodes have 
not been used extensively in the U.S. 
for smelting furnaces. But they have 
been widely adopted by the aluminum 
industry. Most of the new U. S. alu 
minum plants will use Séderberg elec 
trodes 
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Modern Handling Methods with E550 SOLVENTS 


Esso Solvents are handled by the most modern 
methods. Separate refining, storage, and ship- 
ping facilities assure you pure, uniform sol- 
vents... prompt, efficient delivery. 


YOU CAN DEPEND ON ESSO SOLVENTS FOR 
@ MODERN HANDLING METHODS —- separate tank storage, 
pumping lines, tank cars and trucks, are used in all 
Esso Solvent handling operations. 


Controlled high quality helps produce larger 
profits with versatile, dependable Esso Solvents 


© MULTI-STORAGE AVAILABILITY—-Water terminals in many 
industrial centers. 

© UNIFORMITY —- made in modern refineries from care- 
fully selected crude oil sources. 

® ECONOMY — closely controlled quality gives constant, 
efficient industrial processing, high-quality products. 
© CONTROLLED EVAPORATION — available in a wide range 
of evaporation rates with precise characteristics to 
meet your requirements. 

® SOLVENCY — Esso aliphatics and Solvesso aromatics 
cover both high and low solvency ranges. 


PETROLEUM SOLVENTS 


SOLD IN Me., N. H., Vt., Mass., R. 1, Conn., N. Y., N. J., Pa., 
Del., Md., D. C., Va., W. Va., N. C., S. C., Tenn., Ark., La. 


ESSO STANDARD COMPANY — Boston, Moss.— New York, N. Y.— Elizabeth, N. J.— Phila- 


delphio, Pa.—Baltimore, Md.—Ri 
$. C.—Memphis, Tenn.—New Orleans, Lo. 
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d, Va.—Charleston, West Vo.—Charlotte, N. C.—Columbia, 


FOR TECHNICAL ASSISTANCE 


If you have a solvents problem or 
want further information on the 
specifications and characteristics of 
Esso Solvents — write or call our of- 
fice nearest you. Our technicians 
will be glad to assist you. 
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TEST DATA confirm predictions of new theory, as . . . 


Classical Thermo Gets a Jolt 


New ideas, presented now for the first time, threaten 
to topple many of the accepted concepts in thermodynamics 
— including entropy. The field will soon be rife with debate. 


Thermodynamic theory will soon 
hit the sawdust trail and get con 
verted—that is if the voice-in-the 
wilderne ss of Neil P Bailey, head 
mechanical enginecring professor at 
Rensselaer Poly, is heard 

What's needed in classical thermo, 
savs Bailey, is not reformation but 
purification. And he nails his theses 
to the door in this issue of Chemical 
Engineering (see p. 150 
Bailey Takes His Stand—Bailev's 
well-taken stand is that the more you 
learn about natural phenomena the 
easier and simpler become the under 
lying concepts that explain them. But 


idvances in the past 50 years in ther 
modynamics—as well as aerodynamics 
ind hydraulics—have tended to con 


found, rather than simplify, the gov- 
crning theories 

Vhese discrepancies between theory 
ind practice can no longer be blamed 
m faulty measuring techniques, says 
Bailes 


ments 


As the precision of measurc 


increases, the discrepancies be 
ome more apparent 

© High-Velocity Fluid Flow—Practical 
engineering approach to the design of 
nozzles, pumps, compressors, ejectors, 
uircraft, and other devices involving 
flow of fluids has been on a cut-and 
trv basis. ‘This is because the accepted 
theories didn’t explain things like dis 
continuities and instabilitv. But a Jot 
of time and money which have gone 
into developing the rule-of-thumb ap 
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proach might have been saved by ap 
plication of the new theory 

lake, for example, the design of a 
simple differential pressure flowmeter 
The factors which make it possible to 
predict meter calibration have been 
developed into a rigid discipline. You 
can accurately define the various 
dimensions and ratios which give a cer 
tain discharge coefhcient. But even 
with the same orifice or nozzle, if vou 
change its location in the line vou 
will change its discharge coefficient. 

The new theory accounts for thes« 
changes and can actually predict them. 
“Tt just didn’t make sense,” savs Prof 
Bailey, “to think that the frictional 
resistance of the nozzle itself could 
change just because it was in a dif 
ferent position.” 
>» What About Chemical Engineers? 

What will the new concepts mean 
to chemical engineers? Directly and 
immediately, they won't affect chemi 
cal engineering practice much—if at 
all. 

Chemical thermodynamics, involv 
ing reaction equilibria and heat bal 
mees, will continue unchanged, at 
least for the present 

Bailey does predict, however, that 
is his new ideas become better under 
stood, they may make useless such 
intangible concepts as entropy. And 
indirectly, thev'll rationalize the de 
sign of equipment which the chemical 
engineer uses, such as pumps and 
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compressors. One problem in pump 
ing—cavitation—is nicely explained by 
Bailev's the Ory 


Will Benefit—lhe groups 
that'll benefit most—and will probably 
be most willing to accept the new 
concepts—are the designers of high 
speed aircraft, rockets and guided 
missiles. 

Ihe group that'll probably argue 
the longest, pro and con, are the power 
plant engineers. 

If Bailey is right, designers of mod 
ern turbines have been cheated out of 
several percent of efficiency, errone 
ously being credited to the boiler de 
signer. 

Bailey has been imterested in this 

roblem since his student days in the 
1920's As a research engineer with 
General Electric during World War 
II, he was brought face to face with 
industry's need tor a better theory to 
explain the observed discrepancies at 
high flow velocities. 

Leaving GE to return to teaching, 
he has carried out experimental work 
at RPI which closely checks his new 
theoretical concepts. 
>» New Data to Come—At a mecting 
scheduled for early next month at 
roy, Bailey will present a more com 
plete picture than is published here, 
including laboratory demonstrations. 

Shortly thereafter he will issue a 
book on the subject, now in press by 
the McGraw-Hill Book Co. Revised 
tables of thermodynamic properties of 
gases and vapors are now being pre 
pared and will follow the book. 

“Thermodynamics,” sums up Prof. 
Bailey, “can be thought of simply as a 
system of keeping books. The new 
theory is merely an improved method 
of accounting.” 


Rubber Drums Continue 
To Replace Glass Carboys 


Because they are unbreakable, more 
compact, easy to handle and simple 
to maintain, rubber drums are gradu- 
ally replacing the glass carboys. 

Recent sign is the latest ICC regu- 
lation, Spec. 43A, on all-butyl rubber 
drums. Formerly, the butyl drum was 
ipproved for hydrofluoric acid (up to 
60 percent), glycerine, hydrobromic 
icid and ethylene glycol. Now added 
to the list is 70 percent phosphorous 
acid ethyl, N-octyl, isopropyl, N 
propyl and N-butyl acid phosphates 

lests are underway for 45 percent 
fluoboric acid, 26 deg. Be. am 
monium hvdroxide, acetic acid (56 
percent and glacial), ethvi iodide, 
benzoic acid solution and 60 percent 
ammonium thiosulphate. 
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ROLLER MILLS 


PYRETHRUM AND OTHER FIBROUS INSECTICIDES 


The Williams Roller Mill has given excellent results 

in the grinding of various rotenone bearing insecti- 

cides as it pulverizes the fibres to the same uniform 

fineness as the rest of the plant. Pyrethrum flowers 

ee. can be pulverized to 98.5% passing 200 mesh. Also 
"hg grinds D.D.T., Sodium Fluoride, etc. 


PAINTS, PIGMENTS, DRY COLORS 


Williams Roller Mills are establishing remarkable 
records in the grinding of pigments and dry colors 
to finenesses of 99.95% 325 mesh and finer. Fineness 


Sectional view of Roller Mill showing how material is ground 


instantly changed by varying speed of Spinner Sepa- between rolls and bull ring, then air swept to Separator which 
rator Blades. extracts fines and returns oversize for re-grinding. 

FINE GRANULATIONS 
Williams has developed a special type of impact pul- 
verizer to operate in connection with the air separator WILLIAMS ALSO MAKES sha 
for the making of fine granulations of 30 to 80 mesh Heavy-duty hammermills ; impact and roller mills 
with a minimum of fines. for 200 to 325 mesh grinding; drier mills; air sep- 


‘ arators; vibrati steel bins; complete 


Almost any mineral can be economically pulverized 
with the Williams Roller Mill. Finenesses quickly 


simultaneously by intcoduction of WILLIAMS PATENT CRUSHER & PULVERIZER CO, 
hot air. 2706 N. NINTH STREET * ST. LOUIS 6, MO. 


wese-t 
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Using anything from lignite to anthracite, process may be a natural for chemical plants concerned mainly with Btu's. 


Coal May Yield Bigger Bonuses 


Flexible fluidization process promises more char, 
tar, gas and sulphur, less smoke. Industries, eyeing large- 


scale use, back pilot plant. 


Coal and coal-using industries are 
keeping a close watch on a new pilot 
plant starting up this month. The 
new char process is said to up the heat- 
ing values of coals as well as recover 
valuable byproducts 

Dr. Alamjit D. Singh, president. of 
Singh Co., Chicago, developed the 
process.* ‘The Illinois Coal Products 
Commission is financing the $250,000 
pilot plant located just outside of 
Chicago. Interested chemical, coal 
and power companies have also loaned 
materials and equipment to help the 
venture 

The process uses anything from 
lignite to anthracite. And Singh gives 
assurance that it is flexible in opera- 
tion as well. He places typical yields 
from a ton of bituminous coal as 
1,320 Ib. char, 15 gal. tar, 8,200 cu. ft. 
(580 Btu.) gas and 35 Ib. of solid 
sulphur 

At high temperature operation the 
Singh process produces large amounts 
of gas at the expense of tar. This may 
make it a natural for combined gas- 
electric utility systems as well as 
chemical plants concerned mainly with 
Btu's. Low temperature operation 
produces less gas, but a good vield 
of tar for which several markets are 
developing. 

If the pilot plant work pans out, 
two key features of the process hold 
particular promise: (1) a on tempera 


e Patents pending 
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ture pre-oxidation destroys resinous 
compounds, prevents troublesome 
agglomeration; (2) recycling 25-75 per- 
cent of the devolatiiized char in in- 
timate contact with incoming coal 
gives excellent heat transfer (4-6 times 
conventional coking rates). 

© Versatile Char—The char product 
can be burned directly in standard in- 
dustrial fireboxes. It could also be 
briquetted for home use, converted 
to coke for blast furnace use, or used 
as raw material for production of syn 
thesis gas. 

The hollow char spheres are friable, 
less abrasive to handling and pulveriz- 
ing equipment, will require less power 
to pulverize. Heat value of the char 
(12,180 Btu.) is higher than the raw 
coal, 11,460 Btu.); ash increases only 
about 2 percent. Lower hydrogen 
content of the char also means a 4-6 
percent heat economy by reducing 
stack loss of heat through water 
vaporization 

Recovered tar oils can be processed 
for a number of uses. Cracking yields 
about 39 gal. of heavy fuel or diesel 
oil, 3 gal. of light oils and naphthas 
for gasoline blending use. 

As feedstock, oils could be con- 
verted to benezene, toluene, xylene; 
or to other organic chemicals by 
chlorination and hydrolysis. Tar acids, 
about 6-9 percent of the tar, could be 
extracted for use in making resins. 

Gas from the process runs 600-900 


Pilot plant is expected to multiply usual 
coking rates 4 to 6 times. 


Btu. per cu. ft., could be mixed with 
natural gas to give a 900-Btu. gas for 
heating Higher temperatures 
thermally crack tar to yield as high as 
15,000 cu. ft. gas per ton coal. ‘The 
Btu. rating drops with the increased 
volume, but the process is said to 
still give 25 percent more gas than 
coking processes 

At still higher temperatures water 
and carbon react to produce hydrogen 
and carbon dioxide. ‘The COQ, reacts 
with more carbon to give CO. This 
accounts for the 20 percent CO con- 
tent of this gas which may be com- 
pared with the 4-10 percent CO of 
coke-oven gas. 

Sulphur comes off mainly as H.S, 
can be removed by the Girbitol or 


79 


similar processes. Recovery up to 77 
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7 The flow of a chemical or food process must be continuous ~ 
| Why B Uy if it is to be profitable. De Laval centrifugal machines speed | 
up a process by removing the bottlenecks that inferior ~ 


DE AVAL? methods of separation or clarification can cause. These — 


machines take lost motion out of (1) liquid-liquid (2) liquid- 


: For 70 years, De Laval has solid or liquid-solid-and-liquid separations by making each — 
never compromised with qual- continuous by means of centrifugal force. 
ity. De Laval machines ere Sometimes De Laval centrifuges will reduce a separation ~ 
built to apply centrifugal process that once took minutes to a few seconds. More- 


force to the solution of a over, in making a separation continuously, these machines 


frequently make a cleaner separation than could be effected 


manner. Many De Laval ma- by stop-and-go methods. a 
ee ee ee De Laval centrifugals come in many different types and 


sizes to enable each application for centrifugal force to be 


problem in the most efficient 


vice after 20, 25 or even more 


met exactly. In writing for information, outline your 
De Laval quality pays — general problem to De Laval engineers. 
both in long life and in better 
separation. THE DE LAVAL SEPARATOR COMPANY 
Poughkeepsie, New York 427 Randolph St., Chicago 6 
* DE LAVAL PACIFIC CO., 61 Beale St., San Francisco 5 


THE DELAVAL COMPANY, Limited, Peterborough, Ont. 
AV | MAKES SEPARATION 
AND CLARIFICATION 


CONTINUOUS 
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Pilot Plant Output Expected From a Ton of Dry Basis Coal 


Temp., Char, Tar, 

Deg. C Lb. Lb. 
300 1,440 275 
550 1,400 225 
600 1,360 200 
650 1,330 170 
700 1,300 140 
750 1,260 120 
S00 1,220 100 


Gas—— --— 


Cu. ft. Btu. 
2,500 715 27 
3,200 662 51 
4,100 634 62 
6 000 576 38 
8,200 582 BS) 
10,000 605, 33 
15,000 649 31 


percent is possible, but rates are lower 
at high temperatures just as in coking 
(where 60-70 percent sulphur is re 
tained ). 
> King-Size Pilot Operation—A 2-ton- 
per-hr. capacity is necessary to meet 
potential users’ needs of 1,000-ton 
samples for blast furnace and other 
experimental use. Here is how Singh 
outlines the working of his unit 

Raw coal is ground, screened to -8 
mesh, fed to a supply bin. Screw-fed 
from the bin to a rotary pressurized 
feeder, it is picked up and duidized by 
process air and then carried to the 
oxidizer 

Resinous compounds which would 
cause troublesome agglomeration are 
largely destroved by the 300 deg. tem 
perature of the oxidizer. The oxidizer 
is heated by waste heat from the heat 
generator unit 

Oxidizer discharge is picked up and 
fluidized by process steam, then mixed 
with 25-70 percent devolatilized char 
ind carried to the devolatizer. The 
hot char rapidly brings coal tempera 
ture up to the 500-500 deg. C. de 
volatilization temperature, driving off 
tar, gas and H,S. 


LITTLE 


The Wrong Pew 


A simple operation was being demon- 
strated to several company officials in New 
York City. The chief engineer was on the 
spot to supervise it. 

The plan was simply to pump a high- 


246 


Char from the devolatilizer is picked 
up and fluidized by process air, car- 
ried to the heat generator. Partial 
combustion of tar here provides heat 
for the process. Some char recycles 
to heat the oxidizer discharge for de- 
volatilization, the balance discharges 
as product char for boiler furnace, 
briquetting or as a coking material for 
blast furnace use. 

Cyclones strip the char particles 
from tar and gases before they enter 
the pitch separator. Insulation main- 
tains them at fluid bed temperature 
to prevent condensation and plugging 
Cyclones on the oxidizer and heat 
generator units also prevent char loss 
to atmosphere 

Pitch is drawn off to storage from 
the bottom of the separator, oils near 
the top, while the gas passes to a con- 
denser unit, then to a gas-liquor sepa- 
rator. Final traces of liquor are 
stripped from the gas by electrostatic 
precipitation. 

Gas can be sent through H,S and 
CO, strippers for purification or di- 
rectly to gas-holder. Naturally raw gas 
(not purified) is considerably lower in 
Btu. rating. 


BONER 


priced, heavy syrup concenrate from the 
mixing vessel to a hot-water jacket homoge- 
nizer that had just been put in. 

Everything went smoothly, and the chief 
engineer was mighty proud of the way the 
operation was coming off. He even pre- 
dicted that something ncw might well 
come from the demonstration for he dis- 
covered that the pressure reading on the 
line to the homogenizer was extremely 
low. 

After all the svrup had been pumped 
in, the homogenizer was opened, so that 
the officials could look at the final prod- 
uct. What they saw was a homogenizer 
full of hot water. 

The valuable syrup had been pumped 
into the water jacket and right down the 
drain! 

The young engineer who sent us this 
little boner commented, “Hope you enjoy 
this half as much as I did'” If you have 
a true “little boner why not send it to 


the Editor, Chemical Engineer, 320 West 
42nd St.. New York 36, N. ¥ 


Build Catacomb to Ease 
Maintenance Operations 


Maintenance men at Union Oil 
Co.’s new $8 million research center 
in Brea, Calif., have easy access to air, 
gas, vacuum, cold water, steam, waste 
disposal equipment, telephone lines 
and other wiring. 

For servicing these utility lines, the 
company has built under its labora- 
tory buildings an all-concrete tunnel 
network, over-all length—1,855 ft., 
big enough to accommodate a main 
tenance truck. The tunnel is particu- 
larly useful for laboratories where 
servicing pipes are often moved about 
the lab 


Protein Plant May Solve 
World’s Food Shortage 


In ten years farmers throughout the 
world, to feed an increased popula- 
tion, will have to double today’s pro- 
duction. But they will not be able to 
do it using present agricultural meth- 
ods and present crops. 

Mass production of more nourishing 
foods, whether new or exotic, prob 
ably offers the best prospect for sol 
ing a most urgent problem 

Recently Professor Richard L. Meier 
of the University of Chicago said that 
chlorella, a one-celled green water- 
plant, produced on a production-line 
basis, could supply much of the world’s 
basic food needs. However, prope: 
processing methods must be devel 
oped before this can be achieved. 

Some chlorella, investigations al- 
ready under way show, produce pro- 
teins. In quality they compare to the 
proteins produced by soybeans. 

While their possible use in the 
U. S. is under study, they hold the 
most promise for the underdeveloped 
and over-populated areas of Asia. 
Japan is probably the most promising 
area in the East 

Here, experiments show that a va 
riety of one-cell plants may be culti 
vated. In Japan, chlorella could pro- 
duce 15 to 20 tons, drv weight, of 
protein per acre per year. This com- 
pares with about a ton of dry protein 
produced over the same period and 
area in ordinary agriculture 

Local inhabitants, agricultural plan 
ners believe, at first will reject a 
chlorella diet. Even in areas close to 
famine rations, new and unfamiliar 
foods are highly suspect. 

Smoking, pickling or incorporating 
the dried protein from chlorella in 
other foods may weaken consumer re- 
sistance. In Japan, for example, the 
protein could be added to bean curd 
made from soybeans. 


March 1952—Cuemicat ENGINEERING 


. 
ry 
4 
' ¥ 
ag 
£ 
“Ay? 
|_| 
ae 


PORTER PLUG VALVES 


| 
a Generous size 
i RESILIENT PACKING 


O-RING, 


under initial compression, 
seals against inner and outer 


surfaces preventing leakage 
past shank of valve. 


permits initial compression. 
Completely enclosed in non- 
rotating metal—it’s free from 
all moving parts insuring 
longer life. ~ 


— 


“LABYRINTH” SEAL 


and two connecting horizontal 
grooves. With the Porter 
design, the products being 
handled never come in con- 
tact with lubrication grooves. 


between bottom of gland 
bushing and top of plug face. 
This grooved design provides 
a much more effective seal 
than that obtained by a single 
surface. 


ONLY PORTER LUBRICATED PLUG VALVES 
HAVE ALL THESE FEATURES. . . Remember this 
when you buy. 


For complete control of fluids and gases, the Porter 
Lubricated Plug Valve offers important design improve- 
ments — resulting in more effective control and longer 
life of the valve. 


Exacting engineers have found the Porter Lubricated 
Plug Valve to be the best buy when control is needed most. 


Illustrated Catalog, showing dimensions, list 
prices and accessories. Please request it on 
§ your company letterhead. Of course it’s FREE. 

Built “7 


EQUIPMENT 


~“H. K. PORTER COMPANY, INC. 


VALVE DIVISION 
DRAWER 2650 TULSA 1, OKLAHOMA 
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1 CENTRIFUGE: cuts water to 35%. 


2. CAGE MILL: flash drys in 30 sec. 


Now Flash Drying for Starch 


New use for flash drying is a major advance for the 
starch industry: hikes thermal efficiency of drying, cuts 
manhours 80 percent, gives a better product at lower cost. 


Latest development in corn starch 
drying techniques is the commercial 
of flash drying. The industry's first 
large unit has just gone into operation 
it the Roby, Ind., plant of American 
Maize-Products Co 

The new dryer has a capacity of 
300,000 Ib. a day and will boost 
\maizo’s starch drying capacity by 
more than 50 percent. Built almost 
cntirely of 317 stainless steel, the drver 
is the first step of a long-range mod 
ermization and expansion program that 
\maizo started last fall 
>» Where Savings Are Made—In com 
with the kiln 
starch drvers, Amaizo engineers 
point out that their flash drying sys 
tem requires less fixed capital, is 
cheaper to operate, turns out product 


tin 


parison conventional 


type 
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at a higher rate, needs less operating 
labor and gives a product less likely 
to be contaminated. 

Amaizo has one vintage kiln dryer 
staffed by ten men with an output of 
100,000 Ib. a day. But six men run- 
ning the flash dryer will produce 300,- 
000 Ib. a day. 

Thermal efficiency is better, too. 
Kiln dryers are fed with a filter cake 
of 45 percent moisture. But centri- 
fuges cut the moisture of the flash 
drver feed to 35 percent. Result: 
ibout a 30 percent savings in fuel. 

In flash drying the starch is sus- 
pended in a stream of hot air and with 
large surface areas exposed; drying is 
almost instantaneous. In kiln drying 
the moisture must diffuse to the sur- 
face of the starch laver 


3 CYCLONE: separates starch from air. 


The new flash drying setup was 
worked out by Amaizo engineers in 
cooperation with the Raymond Pulver- 
izer division of Combustion Engineer- 
ing-Superheater, Inc. The dryer itself 
is a standard Raymond unit modified 
to Amaizo’s specific needs. 
>» How It Dewaters—Starch slurry (23 
deg. Be.) passes through a nylon-filter 
shaker and into a 3,000-gal. supply 
tank. Slurry from the supply tank is 
pumped to shot tanks above the 
Baker-Perkins automatically —con- 
trolled, basket-type centrifuges (see 
cut). Each charge to the centrifuge 
overflows the basket for a short while, 
flushes yellow protein layer from the 
inside of the basket. Overflow slur 
recycles back to the supply tank. 

Centrifuges spin at 850 rpm., de 
watering the slurry to a 32-40 percent 
moisture cake in 3-4 min. A knife cuts 
the cake, drops it into a conveyor 
feeding a Sprout-Waldron mixer. The 
complete centrifuging cycle from fill 
ing to cake cutting is only 16 min 
Slurry filtrate (3-4 deg. Be.) recycles 
back to the supply tank. 


The mixer equalizes moisture con 
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QUAKER RUBBER PACKING 


GIVES LONG, CONTINUOUS SERVICE... FREE FROM HIGH REPLACEMENT COSTS 


Plagued by constant gasket “blow out” trouble on a 
high pressure creosoting cylinder, this Texas process- 
ing plant used to take it on the chin. Gaskets were 
replaced every 3 weeks. While the production curve 
took a nose dive, replacement costs soared sky high. 
Then they discovered the answer—tough rubber 
packing “Production-eered” for the job by QUAKER. 


Each QUAKER gasket has lasted three years or more 
—sealing against 200 lbs. pressure at 212° F. Sav- 
ings: labor plus one QUAKER gasket—as compared 
to down-time and installation of some 50 previous 


Just one more example of QUAKER “Froduction- 
eering™ at work. Let an experienced QUAKER “Pro- 
duction-eer” help you boost production, cut costs with 
QUAKER “Production-eered” packing, hose, belting 
and molded rubber products. 


Every Quaker In- 
dustrial Rubber Product is “Production- 
eered”—engineered to provide maximum 
life, efficiency and production on each type 
of installation. Quaker “Production-eers” 
are ready to recommend the right rubber 
product for the job. For timely production 
tips get the new free booklet on “Produc- 
tion-eering for Industry.” Write today. 


Get This Book > 


QUAKER RUBBER CORPORATION 


DIVISION OF H. K. PORTER COMPANY, INC. 
PHILADELPHIA 24, PA.» BRANCHES IN PRINCIPAL CITIES 
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Suppliers to GOVERNMENT 


and INDUSTRY for 75 Years... 


to the ARMED FORCES through three wars! 


Bendix Friez is part of a great indus- 

trial organization whose peace -time 

potential is being maintained while 
engaged in vital work for national defense. We 
are doing our utmost to deliver non-military 
items such as meteorological instruments, elec- 
tronic devices, thermistors and a variety of 
other equipment consistent with our 
other high priority business. 


We invite your inquiries ... 


FRIEZ INSTRUMENT DIVISION of 
1324 Taylor Avenue * Baltimore 4, Maryland 


Export Sales: Bendix international Division, 72 Fifth Ave., 11, 
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tent of the centrifuge discharges to 
about 37 percent, feeds through a 
screw conveyor to the cage mill—heart 
of the process (see cut). A large rotor 
in the cage mill mechanically agitates 
the starch, disperses it in the hot air 
stream, prevents formation of lumps. 

Air, drawn in at a rate of 28,000 
cfm. and heated to 600 deg. F. by a 
bank of gas burners, dries the starch 
particles almost instantaneously, then 
carries them to the stainless stec! 
cyclone. 

The stream enters the cyclone tan- 
gentially at the top. Centrifugal force 
thus set up throws the starch particles 
against the wall and they drop into 
the hopper. Hot air, freed of starch 
particles but carrying vaporized mois 
ture, passes out through the top of the 
cyclone 

Drying of the starch is almost in 
stantaneous; about 80 percent of it 
takes place during the 30 sec. or less 
that the starch is in the cage mill. 
Close to 15 percent takes place in the 
duct leading to the cyclone, onlv 5 
percent or less in the cyclone itself. 

Cyclone discharge feeds through an 
air lock into the classifier where any 
degree of fineness can be obtained. 
Larger particles are sent to a screen 
hammer mill, crushed, then fed back 
into the classifier to go into finished 
product. The finished powdered starch 
is blown to the bagging department 
by a Fuller-Kinyon pump 

To prevent the loss of starch fines 
to the atmosphere, moist air from the 
cyclone passes through a Schneible 
multi-wash scrubber. Here baffles give 
the air a tangential flow as it rises 
through the scrubber. Recycle slurry 
(3-4 deg. Be.) from the filtrate tank 
flows down countercurrent to the air, 
wets the scrubber’s inner surface 
Starch particles contacting the water 
are wetted, bring the slurry up to 5-10 
deg. Be. This is returned to the fil 
trate tank and recycled. 

The stainless steel scrubber recov 
ers about 3 percent of the starch that 
otherwise would be lost as fines. 

Amaizo’s new flash dryer is housed 
with a new building material known 
as perlite panels. These are made 
from expanded volcanic glass, port 
land cement and welded steel mesh 
reinforcing. Precast in 20-ft. by 16-in. 
slabs, the panels look like concrete. 
Though only 6 in. thick, they are 
equivalent to a 15-in. brick wall in 
insulation value. 

Industrial uses of starch have out 
stripped food uses and it is in this field 
that Amazio expects to get new busi- 
ness for its expanded output. Textiles, 
paper, adhesives, dyes, insecticides, ex 
plosives, plastics, paints aud mining 
operations will require more starch as 
defense gets rolling this year. 
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Everything’s built in— 


and built to give your machines trouble-free, stepless speed adjustability in the 


REEVES Vari-Speed Motodrive® 


Minimum Speed Position 


REEVES Vari-Speed Motodrive utilizes 
proved REEVES operating principle of a V-belt driving 
between two pairs of cone-shaped discs which are 
adjustable to form an infinite number of driving and 
driven diameters. Discs ore mounted on parallel shafts. 
One shaft receives power at constant speed from motor 
_other delivers power at infinitely adjustable speed to 
geor reducer from which desired speed is transmitted 
to driven machine. 
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Here’s a complete variable speed power plant in 
one, space-saving unit . . . incorporating an oper- 
ating principle proved in 300,000 installations . . . 
ruggedly constructed for years of trouble-free serv- 
ice. Without stopping the machine, a turn of the 
Reeves handwheel or touch of a button provides 
the correct speed for every operation . . . enables 
the machine to do more work and better work at 
lower cost. Available in vertical and horizontal 
designs; capacities to 25 hp; and speed ratios as 
great as 10 to 1. For the machines you are now 
operating and the new ones you plan to buy, obtain 
alt the benefits of stepless speed adjustability by 
specifying modern Reeves Vari-Speed Motodrive. 
Send for free catalog No. CE67a-G. 


REEVES PULLEY COMPANY + COLUMBUS, INDIANA 
Recognized leader in the specialized field of variable speed control 


accurate - variable 
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PILOT unit reduced 20 tons of ore. 


Mero! oxide charge 
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SIMPLE design marks pilot furnace. 


Hydrogen Tube Reduces Oxides 


Recent pilot plant work shows that metallic oxides 
ean be reduced continuously with hydrogen in a simple 
furnace. Close temperature control is vital. 


l \ COTM il processes for rc 
ducing metal oxides use hydrogen as 
the prime reducing agent, and most 
of them are batch operations. 

But hydrogen can be used to ad 
vantage and many of the processes 

ould be made continuous. So argues 
Carle R. Hayward, professor emeritu 
of proce metallurgy at Massachu 
ctts Institute of Technology, who 
backs up his arguments with results 
from his own recent emipilot plant 
work. Hayward’s point 

@ Hydrogen is a better reducing 
went than many of the mixed gases 
now used in blast furnaces and other 
metallurgical processes; 

e Continuous hvdrogen reduction 
of iron oxide ind probably other 
metal oxides—can be carried out with 
out sticking of the charge if tempera 
tures are closely controlled 

e Continuous hvdrogen reduction 
in be highly mechanized to cut down 
labor costs over present batch oper 
itions; 

e Continuous hvdrogen reduction 
could often be competitive in costs to 
other methods now used; 

e It's high time that the metallur 
gical industry takes a good look at what 
hvdrogen has to offer 

Havward's work culminated in semi 
pilot plant runs on various iron ox 
ide ores, nickel-copper concentrates, 
roasted pvrites, tin concentrates and 


other oxides. He beheves that his 
simple tube-like furnace (sce cut 
could easily be adapted to continuous 
reduction of many metal oxides 

Although no commercial firm has 
vet stated its intentions of taking up 
Hayward’s process, several helped 
finance the work These include 
Metal Hvdrides, Inc., Allegheny-Lud 
lum Steel Co., National Research 
Corp. and New Enterprises, Inc. 
> Continuous Pig Iron—Manvy people 
have tried to develop an economical 
wav to reduce iron oxides continu 
ouslv. One of the manv difficulties 
has been that high temperatures cause 
the charge to stick 

Havward became convinced that 
hydrogen instead of carbon monovide 
should be used as the principal reduc 
ing agent. Since hvdrogen reduces 
it a lower temperature than CO, this 
sticking might be eliminated 

In 1948, with the help of Living 
ston Wright and Metal Hydrides 
Havward reduced some 20 tons of 
various iron oxides in his continuous 
hvdrogen furnace. With one high 
grade hematite, lumps up to 2 in 
could be completely and ranidlv re 
duced at less than 950 deg. C 

Under certain conditions, an cxo- 
thermic reaction took place in the 
reducing zone. Hayward found that 
the outside heating chamber was 
necessary to start up the furnace, but 
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that its chief value was in controlling 
the exothermic reaction in the charge. 
One of the critical factors in the con- 
tinuous furnace operation—and one of 
the secrets of its success—was close 
control of temperatures 

Hayward feels that a semi-commer 
cial or pilot plant furnace should have 
a stainless steel tube that would give 
a reducing zone about 8 ft. high. 
With pre-heating and cooling zones, 
such a furnace should have a daily 
capacity of 20-25 tons of high-grade 
iron. 

Charge could be fed in continu 
ously (or at short intervals) with a 
trap feeder. Effluent gases could be 
dried and the hydrogen recycled. A 
device for continuous removal of re- 
duced iron would be necessary. Auto 
matic controls would make labor 
needs very small. 

Continuous hydrogen reduction 
works best on ores with 60-65 per- 
cent iron. With such ores, he be- 
lieves that hvdrogen reduction would 
be competitive with the blast furnace 
followed by open-hearth or electric- 
furnace production of steel. Since the 
iron is free of carbon, the product 
would be attractive for low-carbon or 
carbon-free iron alloys. 
> Hopes for a New Era—Havward’s 
vork now shows that manv metals can 
be produced in a high state of purity 
bv reducing their oxides in a hydrogen 
furnace The techniques, he feels, 
would often be both technically and 
cconomically feasible on a commercial 
scale 

Continuous hvdrogen reduction of 
metal oxides, Hayward points out, 
might well usher in a new era in many 
metallurgical and chemical operations. 


Designed for a Blowout 
For safety sake, William S. Mer 


rell Co., Cincinnati, has incorporated 
in unusual design feature in its new 
organic research laboratory. An ex 
plosion in the lab would biow out the 
t-in. asbestos-like paneling. Solid in 
ner walls confine anv blast to one sec 
tion of the lab 
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This 8 foot diameter tube sheet is for a recycle-catalyst cooler on a giant 
cat-cracker Tons of erosive powder will pour through the cooler’s tubes in min- 
utes as it controls regenerated catalyst temperature. Kellogg's exclusive fabri- 
cating techniques really pay off in equipment for such tough processing jobs. 


Pressure Vessels | 
Vacuum Vessels 
Fractionating Columns 
Drums and Shells 
eat Exchangers 
Process Piping | 
Hi-pressure —Hi-temp 
Power Piping | 
Bends and Headers 
Forged and | 
Welded Fittings 
Rodi! Brick Chimneys 


Continuing Basi Study of 
heat exchange by 
Kellogg development 
groups over 20 years 
has produced undu- 
plicated design data 


Extensive Shop Facilities, 
from plate forming to 
stud threading, per- 
mit complete fabrica- 
tion of any type heat 
exchanger 


Shop Layout Craftsmen 
have had experience 
on all types of heat 
exchangers, from ma 
rine condensers to jet 
engine combustion- 
chambers. 


Specie! Shop Techmiques— 
the component parts 
of each exchanger are 
fabricated as a pro- 
duction unit, build- 
ing in the advan 

of “tailor-made” fit. 


Rigid Quality Control 
is maintained by in- 
spectors reporting di- 
rectly to Shop Man- 
agement rather than 
to Production execu- 
tives. 


FOR OPERATORS WESTER CANADA 


The Canadian Kellogg Company Ltd. has 
established complete shop facilities for the 
fabrication of all types of piping at (smenten, 
Alberta. Inquire directly or through any 
Kellogg or Canadian Kellogg office 


The M. W. Kellogg Company (A Subsidiary of Pullman Incorporated) New York, Jersey City, Los Angeles, Tulsa, Houston, Toronto, London, Paris 
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Pentachlorophenol plant makes fungicides, wood preserva 
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Giant Plant Cuts U.K. Imports 


Many chemicals already made by the parent com- 
pany in the U. S. are now being turned out for the first 
time in Britain by Monsanto Chemicals Ltd. 


Synthetic detergents of the alkyl- 

aryl sulphonate group, polystyrene, 
pentachlorophenol and its sodium salt, 
oil additives, chlorinated polyphenyls— 
they're all made in Britain now, thanks 
to newly-completed plants of Mon- 
santo Chemicals Ltd. in Newport 
These $10 million units combined 
make up only a quarter of the eventual 
size of the project. Consequently, 
they are designed for continuous ex 
pansion. 
Pintegration, A Keynote—Completely 
integrated and moder, they feature 
the best in British and American en- 
ginering and equipment. Chlorina- 
tion plays an important part in a 
number of the manufacturing proc- 
esses. Therefore a mercury cell plant 
of advanced design makes chlorine and 
caustic soda. 
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Almost all liquid raw materials and 
intermediates together with high and 
low pressure steam, water and com- 
pressed air run through color-coded 
pipelines on overhead gantries. Re 
turns and sewers run underground. 
Standardized arrangement will enable 
services to be extended to new plants 
without disorganizing those already 
in operation. 

Whenever possible, engineers have 
crected the units in the open without 
protecting walls. ‘They've made full 
use of automatic control with a total 
of 4,000 instruments installed to date 

In physical size the largest single 
unit at present is for manufacturing 
synthetic detergents of the sodium 
alkyl-aryl sulphonate group. A closely 
controlled kerosene fraction is con 
tinuously chlorinated. Alkyl chloride 
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tive. Largest single unit so far is the synthetic detergent plant. 


is then reacted with benzene in the 
presence of a catalyst—again a con- 
tinuous reaction. Hydrochloric acid 
evolved 1s recovered for use elsewhere 
in the plant. Reaction mixture is con- 
tinuously sulphonated, then neutra- 
lized and dried. 

The number of corrosion resistant 
vessels used in these processes give 
some idea of the practical difficulties 
involved. Some vessels are of solid 
nickel, others are lined with silver, or 
with enamel. Glass linings offer suffi 
cient resistance in some of the reac 
tions, but others require special con- 
tainers of Monel metal. Certain of 
the storage tanks have to be lined 
with rubber. 
> Self-Sufficiency Near—Before Mon- 
santo’s Newport unit, the only large- 
scale source of polystyrene for Brit- 
ish industry was the United States 
and Canada. Styrene monomer for 
the plant still has to be imported from 
the U. S. But by the middle of this 
year a jointly owned plant now under 
construction at Grangemouth, Scot- 
land, is expected to start producing 
enough monomer for present and fu- 
ture use. 
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20 3 Reasons why I-R Chemical 


Pumps will give you Better Service 


They are ARMORED 
AGAINST CORROSION 


—with 


They are PROTECTED 
AGAINST LEAKAGE 


— with the 


© 


They are BUILT FOR 
EASY MAINTENANCE 
—and LESS OF IT 


Ingersoll-Rand chemical pumps are 
built to stand up under the continuous 
handling of corrosive and abrasive 
liquids. All parts of the pump that come 
in contact with the liquid are made of 
IRCAMET=a high nickel-chromium- 
molybdenum alloy steel developed ex- 
clusively by I-R for chemical pump 
service. Laboratory tests and years of 
field experience have proved its excep- 
tional ability to resist the corrosive ac- 
tion of a wide variety of acids and 
alkalis. Other materials are available 
for special operating conditions. The en- 
tire unit is further protected against cor- 
rosion by special paint which is highly 
resistant to chemical action. 


The patented LEAKOLLECTOR stuff- 
ing-box gland—an exclusive feature of 
all I-R chemical pumps—provides a 
simple and effective solution to the 
problem of pump leakage. 


It completely encircles the stuffing 
box, trapping all leakage so that it can 
be drained away for collection or dis- 
posal. The split gland is accurately 
fitted to both the inside and outside of 
the box, and will catch any seepage 
escaping between the shaft and pack- 
ing, or between the packing and the 
bore of the box. The LEAKOLLECTOR 
is easily removed from the shaft for 
repacking the boa. 


These pumps are ruggedly constructed 
to last longer on the job—and the sim- 
ple design, with all parts easily access- 
ible, means less “time out” for main- 
tenance. The short, rigid stainless-steel 
shaft prevents impeller whip and elimi- 
nates many stuffing box troubles. The 
suction nozzle is removable, permitting 
access to the impeller without disturbing 
the discharge piping. 


THE CAMERON SHAFT SEAL can be in- 
stalled on all I-R chemical pumps to 
replace the conventional stuffing-box 
packing. It eliminates stuffing-box leak- 
age and requires practically no attention 
or maintenance, 


1-R Chemical Pumps are of the cen- 
trifugal type. of simple cradle-mounted 
design, coupled to the driving motor 
They are available in sizes to handle 
up to 4000 gpm at temperatures to 
800° F. 
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CAMERON PUMP DIVISION 1-10 
11 BROADWAY, NEW YORK 4, N.Y. 
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BEST in corrosion resistant 
FLUIDS HANDLING SYSTEMS 


PIPE 

VALVES 
FITTINGS 
JOINTS 
EJECTORS 
RASCHIG RINGS 
SPECIAL SHAPES 


ELECTRIC PORCELAIN. co. 


MACOMB, ILLINOIS 


CONTINUOUS PRODUCTION EQUIPMENT 
for Bakery, Confectionery, Food, Chemical and Allied Industries 


MULTI-TIER 
Greer engineers are prepared to work with 
you on plant layout and to design special 
applications of the Greer Multi-Tier Con- 
veyor for your particular product. Our 
wide experience with installations of this 
machine in many different industries can 
be invaluable in helping to convert from batch methods to continuous 
processing or to further simplify and streamline your present production 
processes. The Multi-Tier is the real answer to compact production and 
space-saving economy. 


COOLING TUNNEL 


As an alternate to the Multi-Tier where 

shorter production periods are required, 

the Greer Cooling Tunnel offers the most 

efficient answer where controlled tempera- 

tures and air circulation are a factor. 

Thirty years of developing and building such equipment makes these units 
available in widths ranging from 16" to 52” and lengths variable by 8’. The 
special sectional steel belt offers a feature which provides the most efficient 
cooling obtainable. 


GREER COMPANY 


119 WINDSOR STREET, CAMBRIDGE 39, MASS. 


News, cont. . . 


Right now only three main types 
of oil additives are produced at New- 
port. But the flexibility of the plant 
is such that sub-units performing indi- 
vidual operations (chlorination, sul 
phonation, neutralization) may be 
linked together in various ways to 
turn out blends of existing additive 
and new ones still under development 

The pentachlorophenol products arc 
made by reaction of chlorine and 
phenol in the presence of a catalyst 
Further reaction with caustic soda 
produces the sodium salt 

Most recent plant to be completed 
is that manufacturing diphenyl and 
chlorinated polyphenyls. The process 
involves the thermal condensation of 
benzene followed by chlorination, then 
carefully controlled fractional distilla 
tion to vield different grades. 


News briefs 


Defense Materials: Beginning in the 
first quarter of 1952, defense needs 
will cat up more than 40 percent 
of the carbon steel and about 60 
percent of the supplies of alumi 
num, copper wire mill and copper 
brass mill products. 


Ammonia-Methanol: ‘Two recent de 
velopments: Commercial Solvents 
Corp. will put $20 million into 
additions to double plant capacity 
at Sterlington, La. Mathieson 
Chemical Corp. will operate the 
Army’s Morgantown Ordnance 
Works, W. Va., under a five-vear 
lease for the production of the two 
chemicals. 


Steel Tubing: The plant of Babcock 
& Wilcox Co., Beaver Falls, Pa., is 
the first plant in the U. S. to turn 
out stainless steel tubing bv the 
“Ugine-Sejournet” extrusion proc- 
ess. The process makes possible for 
the first time the extrusion of 
hollow and solid sections of metals 
that forge with great difficulty. 


Safety: Monsanto’s Everett, Mass., 
plant has operated 7 vears without 
a lost-time accident. 


Boilers: A new experimental high 
pressure boiler, capable of operation 
at 3,000 psi., has been developed 
at Michigan State College. The 
baby boiler (30 by 50 in.) is the 
only one in existence in the high 
pressure field that tests for metal 
failure, foaming and scaling, all at 
the same time. 


Instruments: A vortex thermometer, 
developed by the Naval Research 
Laboratory (ONR), gives correct 
measurements of air temperatures 
at 500 mph. It uses an axial tube 
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in which a vortex is set up. Center 
of the vortex produces lowered 
pressure with cooling effect that 
cancels out heating effect of com- 
pression and friction 


Rubber: U.S. Rubber Co. is survey- 
ing the Southwest, plans to build 
a tire factory in the territory. 


Insecticides: An economical method 
for detecting spray residues of the 
new chlorinated insecticides has 
been developed at the University of 
California’s College of Agriculture. 
It involves changing the chlorine in 
the insecticide to sodium chloride 
and analyzing for chlorine in the 
salt. 


Soybean oil: U.S. Department of Ag- 
riculture has come up with a proc- 
ess for removing the beany taste 
from soybean oil. This taste, due 
to the presence of highly unsat- 
urated linolenic acid, is removed 
by saturating the acid. 


Plastics: ‘The Navy will install plastic 
piping in its new mine-sweepers, 
saving about two tons of copper 
per ship. Already tested, the pipe 
is made of fiber glass cloth bonded 
with synthetic resin, and can be 
patched with fiber glass tape im- 
pregnated with plastic. 


Welding: Eutectic Welding Alloys 
Corp. has developed an electrode 
that can gouge, chamfer, clean and 
partially mill any metal or alloy 
The new ChamferTrode has a heavy 
coating which forms a cone at the 
striking end of the electrode, pro 
viding a jet-effect arc. 


Ordnance: Du Pont will rehabilitate 
and operate the Army’s Indiana 
Ordnance Works at Charlestown, 
Ind. Propellent powders for artil 
lery and small arms ammunition 
will be manufactured at the plant. 


Fertilizers: Sulphuric acid can reclaim 
soils too high in alkali, according 
to Rov Overstreet, soil chemist at 
the University of California at Los 
Angeles. Soils treated three years 
ago are still highly productive. 
Overstreet claims such treatment 
may be economically profitable. 


Pulp: Celanese will process pulp into 
flake and yarn at its new Canadian 
Chemical Co. plant at Edmonton. 


Education: Senior chemical engineer- 
ing students at Tulane University 
can now receive 18 hours credit, 
the equivalent of a full semester's 
work, in a new training course con- 
ducted in conjunction with the 
Pan-Am Southern Corp. at New 
Orleans. The students put in an 
eight-hour day, five days a week at 

the company’s Destrehan refinery 
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UNITED 
STATES 
GASKET 
COMPANY 


“AND ACCESSORIES FOR GLASS PIPE 


 IMPERVIOUS TO ACIDS, CAUSTICS, SOLVENTS | 


(Above:) Chemiseal Snap-on Gaskets, No. 
820. Molded to match contour of conical- 
end glass pipe, they center automatically. 
For all standard pipe sizes from 14 in. to 6 in. 
(At left:) Chemiseal Expansion Joints, 
No. 212 for use where thermal expansion, 
vibration or misalignment requires flexible 
pipe section. Sizes 1 to 12 in. LPS. 


Chemiseal Tefion-jacketed, neoprene or 
compressed cork Gaskets, Types T6N or 
T6-300 are standard for Corning conical 
flanges, seal at unusually low bolt load. 


Chemiseal Jacketed Slip-Joint Gaskets 
(Tefion Jacketed Neoprene) provide posi- 
tive, chemical-proof seals with low bolt 
loads. Made for standard pipe sizes from 
1 in. to 6 in. 


Chemiseal Adaptors No. 2-CRS, provide 
glass coated steel 


handle, single units—these adaptors com- 
bine a steel bearing ring for rigidity and 
a resilient core for perfect seal, both con- 
tained in a chemically inert Teflon Jacket. 


FLUOROCARBON 
PRODUCTS DIVISION 


FABRICATORS OF “TEFLON” “KEL-F” 
AND OTHER FLUOROCARBON PLASTICS 


CAMDEN 1, NEW JERSEY 
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Our Roll of Honor (Tentative) 


® In a January editorial we told you about 
our plans to include a special Roll of Honor 
in the Golden Anniversary issue of this maga- 
zine. On that roll we intend to list the names 
of those in each of the 48 states who have the 
longest records as continuous subscribers to 


Cc neanloal Engineering and its various predecessors. 


® Unfortunately the early files of our Subscription Depart- 
ment were lost so we had to turn to you readers for help and 
guidance. Already we have had a gratifying response—but 
many states are still to be heard from. And we want to make 
sure that we don’t overlook any subscribers with longer 
records than those cited in the following correspondence. 
If you're in that category, let’s hear from you—promptly. 


Colorado 


Sir: Our technical library, which 
has been under my personal super 
vision most of the time since 1915 
has been a continuous subscriber since 
April 1915. While I have not per- 
sonally been a continuous subscriber, 
I do have my own personal bound 
copies of Electrochemical and Metal 
lurgical Industry for the period Oc 
tober 1907 to June 1909—my junior 
and senior years at the University of 
Minnesota. 

Henry W. 
Director of Research 
The Great Western Sugar Co 
Denver, Colo. 


DAHLBERG 


Connecticut 


Sir: I started by subscription to 
Met. & Chem. in 1913 or perhaps a 
year earlier. I continued until my 
company started a service in technical 
periodicals (which I organized). I 
all these years with Met & Chem., 
Chem. & Met., and finally, Chemical 
Engineering, I've kept abreast of prog 
ress, got some education and a lot of 
ideas 

Kart FE. Perer 
Hartford Empire Co 
Hartford, Conn 


Canada 


Sir: Unless someone else has sub 
scribed continuously since the first 
number (September 1902), I am your 
oldest. I have not only subscribed 
from the start but I had all the num- 
hers from the first one to 1935 bound. 
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and I donated them to the Royal 
Military College at Kingston, Ont.. 
where they were put in the library 
My son-in-law, the late Gen. H. H 
Mathews, was Commandant at the 
time 

Ernest A. LeSveur 
Ottawa, Ontario 


® So far no one has come close to match 
ing this record of Canada’s 82-year-old 
pioneer electrochemist and distinguished 
inventor—Ep. 


District of Columbia 


Sir: Going purely by memory, I 
would say that I have been a sub 
scriber directly or indirectly to Chemi 
cal Engineering and its predecessors 
since 1911. In any event I have been 
a reader of practically every issue since 
that time and perhaps a little earlier. 
... 1 may mention that around 1905 
or 1906 I became associated with the 
late K. P. McElroy, who was a chemist 
and patent attorney, and one of your 
very earliest subscribers. 

I assume it was purely through in- 
advertence that you are limiting your 
Honor Roll to old-time subscribers in 
each of the 48 states. Although by 
law a resident of the District of Co- 
lumbia is a political eunuch, I would 
feel somewhat slighted if I were not 
taken into consideration. 

A. M. Hoverton 
Patent Counsel 
Gulf Oil Corp. 
Washington, C. 
> Our editorial apologies, Mr. Attorney, 
and our political sympathies. We were 
once that wav ourselves —Fp 
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Georgia-l 

Sir: We started our subscription in 
May 1921. The progress that has been 
made by the chemical industry is 
really remarkable and we feel that 
your magazine has kept us up with 
that progress and has been very infor- 
mative in describing new develop 
ments and processes We wish 
you even greater success during the 
next fifty vears—when there will 
doubtless be many opportunities to 
enlarge your services to the ever ex 
panding chemical industry. 

P. C. Crowe 

Armour Fertilizer Works 
\tlanta, Ga. 


Georgia-Il 


Sir: Chemical Engineering has com 
manded a prominent position in our 
library since our original subscription 
in June 1920. 

G. Conner Henry 
Law & Co. 
Atlanta, Ga. 
®© This too close for comfort. But are 
there any other Georgians to be heard 
from?—Fo. 


IHlinois-I 


Sir: I am not certain about the 
month but have been a continuous 
subscriber since 1910. I have been 
a member of ACS since 1905 but 
have found your journal a fine addi 
tion for one engaged in chemical en 
ginecring and manufacturing. 

FE. F. Bucuanan 
Consultant 
Chicago, Ill. 


Illinois-II 


Sir: I have been a continuous sub 
scriber since 1911 starting with Met. 
@ Chem. My first goal after receiving 
my degree at Wisconsin in June 1910 
and after arriving broke in Pittsburgh 
for my first job was to join the Ameri 
can Electrochemical Society and to 
subscribe to your magazine. I did 
this just as soon as any surplus cash 
jingled in my pocket. 

A Met. & Chem. subscription was 
a “must” for me because my professor, 
the late Dr. Charles F. Burgess taught 
us the value of that publication in his 
chemical engineering and applied elec- 
trochemistry courses. It served as our 
textbook much of the time. Those of 
us who had to pinch pennies in our 
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WHY FARREL 
SPEED REDUCERS 
STAND OUT 


The design of Farrel speed reducers permits an 
engineering freedom in proportioning gears, shafts, 
bearings and even some housing dimensions to meet 
specific load, speed and service requirements. This 

exibility has resulted in the solution of innumer- 
able application problems. 

In addition, Farrel speed reducers have a number 
of other advantages which account for their out- 
standing performance record in handling tough 
assignments. The quiet, vibration-free operation of 
the herringbone gears results from extreme accuracy 
of tooth spacing, contour and helix angle. . . quali- 
ties inherent in the Farrel-Sykes method of gear 
generation. Precision manufacture and highest grade 
materials contribute to long gear life. 

Shafts and bearings are factored to safeguard 
against interruption of vital processes. Gear cases 
are proportioned to withstand repeated heavy peak 
loads. Joints are sealed to prevent entrance of dirt. 

Write for further details of these outstanding 
units. Ask for a copy of Bulletin 449. 


FARREL-BIRMINGHAM COMPANY, INC., ANSONIA, CONN. 
Plants: Ansonia and Derby, Conn., Buffalo, N. Y. 


Sales Offices: Ansonia, Buffalo, New York, Boston, Pittsburgh, Akron, me Single reduction unit 
Detroit, Chicago, Portland (Oregon), los Angeles, Salt Lake City, driving a rolling mill 
Tulsa, Houston, New Orleans . 


B® Double reduction unit driving 
kiln in cement mill 
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for Blast Cleanin 


Dust Control... 


Precision Finishing 


Ideal for 
maintenance 
and many other 
jobs, including 
removal of rust, 
dirt, scale, etc. 
Economically 
cleans large 

objects like 
tanks, bridges, structural 
work before painting. Six sizes, stationary 


or portable, from . . . - $170.00 and up. 


Pangborn industrial 
type Unit Dust Col- 
lectors trap dust at 
source. Machine 
wear is minimized, 
housekeeping and main- 
tenance costs reduced 
Solves many grinding 
and polishing nuisances 
and material losses 


Models from 
$286.00 and up 


i Check for more 
information 

Blast Cleaning 
i Cabinets 

) Blast Cleaning Nome 
Machines 
i —~) Unit Dust Company 
“— Collectors 


Add 
Hydro-Finish 


Cabinets City. . 


PANGBORN CORP., 2600 Pangborn Bivd., Hagerstown, Md. 
Gentlemen. Please send me more information on the equipment 
I've checked on the left. To be used for 


Removes scale and 
directional grinding 
lines . . . prepares 
surfaces for plating 
and holds tolerances 
to .0001"! Liquid 
blast reduces costly 
hand cleaning and 
finishing of molds, 
dies, tools, etc. 
Models from 


$1295.00 up. 


Ideal for pro- 
ducing smooth, 
clean surfaces on 
pieces up to 60” x 
36" in size. Cleans 
metal parts, re- 
moves rust, scale, 
dirt, grime, paint, 
etc., in a few seconds. Saves money all year 


‘round. Models from . $315.00 and up. 


r the lotest developments i» Blast Cleaning ond Dust Contro! equipment 


COUPON 


FOR DETAILS 


— 


March 


Reapers’ Views, cont 


undergraduate days did not subscribe 
then but used the Engineering Li 
brary’s copies. That free service cut 
a few years from my continuous sub 
scriber record. 

Outver W. Storey 
Burgess Battery Co 
Chicago, Il. 


© Again we'll need the wisdom of a Solo 
mon unless there's a still earlier contender 
among the Illini—Ep 


lowa 


Sirs: | have been a subscriber con 
tinuously since October 1922. The 
Serials of the State University of lowa 
have the journal complete from the 
first issue in 1902 but I am not cer 
tain whether copies were obtained by 
purchase or gift. One University sub 
scription dates from 1909. You will 
have to decide for yourself whether 
the State University of Iowa is your 
oldest institutional subscriber in the 
state of Iowa or whether I have the 
honor of being the longest personal 
subscriber 

Epwarp Bartow 
Professor Emeritus 
Chemistry & Chemical Engineering 
State University of Iowa 
lowa Citv, 


Kansas 


Sir: In the course of the passing 
vears it had not previously occurred 
to me that I have been a subscriber 
to Chem. @& Met. since May 1924 
During these vears of service the cov 
erage of the technical angles of the 
various types of industry has been 
most interesting. In many cases your 
magazine has provided the means of 
ntegrating underlying principles into 
industrial pursuits than those 
for which its articles were originally 
written. Furthermore we have had 
the advantage of keeping in touch with 
the latest and best features of engi 
neering materials and equipment 
through your advertising pages. 

I congratulate vou and your staff in 
maintaining the high level of excel 
lence that has made possible fifty years 
of essential and appreciated service. 

G. E. Prewitt 
Ozark Smelting & Mining Co. 
Coffeyville, Kan. 


Kentucky 


Sir: I think our record as a sub- 
scriber may date back to 1920 instead 
of 1925 as reported by vour Circula- 
tion Department. We consider 
Chemical Engineering an important 
source of information and hope to be 
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on your subscription list for many 
many years to come. 

I. D. Topp 
Vice President and General Manager 
Kentucky Color and Chemical Co. 
Louisville, Ky. 


Louisiana 


Sir: We sent you our first check in 
July, 1924. Editor Kirkpatrick was 
here in the late 20’s to prepare an 
article on our process which you pub- 
lished with pictures of our plant. 

C. C. BoarpMAN 
Thermatomic Carbon Co. 
Sterlington, La. 


© Well do we remember our discussion 
then about using waste hydrogen for syn 
thetic ammonia We were just about 
twenty vears ahead of time —Ep 


Missouri 


Sir: Re your editorial in January, I 
wish to enter my name among your 
long-time continuous subscribers. In 
1907 I first became a subscriber to 
Electrochemical and Metallurgical 
Industry and have continued without 
interruption ever since. . . . My ad 
dress has changed many times since I 
first subscribed as a student of en- 
gineering at Armour Institute of Tech- 
nology in Chicago (now Illinois 
Tech) but my interest has never 
lagged in processes and materials as 
well as equipment for chemical in- 
dustry. Chemical Engineering rates 
tops with me. 

Garretr B. James, Sr. 
Webster Groves 19, Mo. 


Pennsylvania-l 


Si: | am not at present a paying 
icader of Chemical Engineering. 
Ilowever, I am one of those who paid 
to get the first copy of what used to 
be known as the Electrochemical Jn- 
dustry which was published by the 
Electrochemical Publishing Co. of 
Philadelphia, Jos. W. Richards, presi- 
dent and E. F. Roeber, editor. I have 
ill the succeding volumes down to 
about 1930 or maybe a little later. 

The formation of the American 
Electrochemical Society and the pub 
lication of your journal changed my 
whole life course. I became so in 
terested in the possibilities that after 
the second meeting in New York I 
decided to go to the University of 
Wisconsin to study under Dr. Charles 
F. Burgess. So I resigned my job 
with General Chemical, even though 
I was informed I was soon to be the 
senior cadet works chemist and in line 
for a works management job. Other- 
wise I very likely would not have 
landed with Du Pont as I did after 
a couple of vears at Wisconsin. Since 
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Pangborn CH Dust 
Collectors installed 
outside the Kingsbury 
shop collect dust from 
painting and finishing 
operations via booths 
and hoods. 


Hoods exhaust dust from hand polishing and grinding booths to outside Collectors 


INISHING Operations at Kingsbury 

Machine Tool Corporation pre- 
sented a 6-fold dust control problem to 
Pangborn engineers. Several priming, 
lacquering and spray painting opera- 
tions had to be protected from dust 
created in other finishing jobs such as 
snagging, grinding and smoothing. 

To control these dusts efficiently, 
Pangborn recommended booths, tables 
and exhaust hoods. Four main booths, 
four snagging tables, one snagging 
bench and a bench grinder hood con- 
trol the dust at the source. All these 
are exhausted to two CH Collectors 


located out-of-doors. 

Kingsbury reports the complete sys- 
tem “highly these 
added benefits: Heating costs have been 
lowered substantially through recircu- 
lation of the cleaned air. Costly dust 
damage to adjacent machinery and 
products has been prevented. And 
workers’ efficiency has increased due 
to cleaner working conditions. 

What are your Dust Problems? Find 
out what Pangborn can do to solve 
them. Write teday for Bulletin 909A. 
Address: Corporation, 
2600 Pangborn Blvd., Hagerstown, Md. 


Look to Pangborn for the latest developments in 
Dust Control and Blast Cleaning equipment 


Pa nqborn DUST 


CONTROL 


STOPS THE DUST HOG from stealing profits 
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ARCO Rubber Lined Exhaust System on ano 
Jizing tanks. in good condition after 2'> 


—_ 


Equipment 


Important to you is the complete control Arco exer- 
cises over every stage of production from com- 
pounding of the rubber specifically for your job 
to installation of the equipment. 

This is assurance of quality and satisfaction. Write 
for our catalog. 


ee AUTOMOTIVE RUBBER CO., INC. 
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Reapers’ Views, cont 


then I've had a ring side seat at the 

greatest show on carth—if you get 

what ! mean. Keep up the good work. 
Georce M. NorMan 

Technical Director (retired ) 

Hercules Powder Co. 

Fairville, Chester County, Pa. 


Pennsylvania-II 


Sir: My subscription began with 
Volume 3 of Electrochemical Indus- 
ary and has been continuous ever 
since 

Francis C. Frary 
Director of Research (retired ) 
Aluminum Co. of America 
New Kensington, Pa. 


® One solution to this problem is to put 
George Norman on the ballot for Dela 
ware—pending investigations now under 
way in the Du Pont, Hercules and Atlas 
companies. Besides, in Dr. Frary’s case 
it’s been a continuous reaction.—Epb. 


Catalyst Support? 


Sir: 

I have read your report for De- 
cember 1951 which described the 
selection, manufacture and recent ap- 
plications of catalysts. 

In it the following statement was 
made: “There is a growing need for 
catalyst supports which are chemic- 
ally inert, mechanically strong, and 
abrasion resistant.” 

I believe that we can adapt one of 
our products (see cut) to meet all of 
the requirements for a catalyst sup 
port 

These supports are made of “Pyrex” 
glass which I am certain meets the 
requirements of being chemically in- 
ert. The design can be changed 
slightly to improve the mechanical 
strength. The supports, being made 
of glass, are abrasion resistant. In 
spection under a microscope will show 
the surface of the support to be very 
porous. 

We are a young organization 
formed recently for the manufacture 
of pressed and sintered products made 
of powdered metal, powdered glass, 
and plastics. At present we have idle 
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operation 


stainless” 


and 
‘high alloy 
products 


for the 
PROCESS 
—= INDUSTRIES 


Here’s a brand new catalog containing 
detailed information on stainless and high alloy 
equipment that will help you overcome the prob- 
lems of corrosion, heat and abrasion in your plant. 
In addition to an explanation of the different 


types of corrosion and recommended analyses for os 
meeting the various corrosion problems, the catalog 
includes data on the following: 
® Abrasion resistant castings 
sf ® Centrifugally cast pipe and bushing stock 
' ® Dimensions on screwed, flanged and : 
welding fittings 
® Corrosion resistant valves 
® Corrosion and heat resistant this new 7 
conveyor chains catalog 
i ® Wrought stainless pipe, tubing, light : replaces 
Useful tabular data on bars, tubing, = 
fittings, etc. No. 168 
® Corrosion resistance of principal alloys : 
to most common corrosive agents 
Your Copy Sent Free Upon Request if 
To get your copy of this comprehensive catalog, see your . | 
Stainless and nearest ESCO representative or fill in and mail the abr iy 
High Alloy Steels coupon; or write us on your company letterhead. nH 
5 ELECTRIC STEEL FOUNDRY 


ELECTRIC STEEL FOUNDRY 


PI nd talog No. 175, d High Alloy Prod 
2143 N. W. 25th Avenue, Portland 10, Oregon 


Soles Offices and Worehouses 


Nome. — 
CHICAGO, ILLINOIS SEATTLE, WASHINGTON 
EUGENE, OREGON LOS ANGELES, CALIFORNIA Compony —_ 
HONOLULU, T. H. NEW YORK CITY, NEW YORK 
HOUSTON, TEXAS SAN FRANCISCO, CALIFORNIA 
SPOKANE, WASHINGTON 
City. 
IN CANADA — 400 LIMITED, VANCOUVER, B. C. 
Tone State 
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Reapers’ Views, cont. . . 


production capacity for the manufac- 
ture of these products. 

W. E. 
PreSint Products 
Lyndhurst, Ohio 


RIGID BEARINGS 
outboard of timing gears 
— prevent shaft ‘whip’. 


y '@ needed — at point of high 


® The photograph above shows the pressed 
glass new product that Mr. Smith believes 
has possibilities as a catalyst support. —FE.p 


radial load. 


More Pollution Control 


Sir: 

This is a rather belated comment 
concerning your special section on 
“Pollution Control” which you pub 
lished last year. 

I think this is an excellent group 
of articles and fills a need which has 
10t been completely covered in the 
past. 


Representative, or Write to Factory 


Also Manufacturers of Gearex Pumps, Precision Gears, and Gear Couplings 


For Further Information, See Your Local Sier-Bath 


ROLLER BEARINGS where the 


PUMP 


Bracket Type 
— doweled for accurate alignment Faster assembly — al! parts automatically posi- 


GEAR HOUSING 
center line supported 
tioned by shoulders, locknuts. 


Hamnetr P. Muncer 
Chemical Engineering Division 
Battelle Memorial Institute 
Columbus, Ohio 


® Our recent talks with pollution control 
officials, both state and federal, convince 
us that the chemical process industries can 
expect greater emphasis on pollution con 
trol in the future. Some officials are about 
readv—and evidently eager—to crack the 
lup -F D 


! 
/ 


For Meritorious Advertising 
Sir: 

You and your readers may be in- 
terested to learn that officials of the 
chemical and chemical equipment 
manufacturing industrics of New Eng 
land are actively participating in our 
organization's efforts to promote and 
recognize high-quality advertising in 
industrial and professional publica 
tions. 

Several of these officials will serve 
as judges in our 1952 Contest .. . 
and on April § will present awards to 
winning companies and their agencies 

Contest MANAGER 

\ssociated Business Publications 

New York, N. Y. 
® We commend these efforts to stimulate 
lugher quality advertising in business and 
professional publications. We're especi 
lly glad to see active participation by these 
embers of the chemical and process 
equipment manufacturers of New Eng 
land: 

Russell L. Miller, plant manager, Mon 
santo Chemical Co., Everett, Mass.; Cal 
vin A. King, chief development engineer, 
Bird Machine Co., South Walpole, Mass 
Lawrence F. Blackwell, vice president in 
charge of production, Pneumatic Scale 
Corp.. Norfolk Downs, Mass.; Austin Se 
cor, purchasing agent, Dewev & Alnn 
Chemical Co., Cambridge, Mass.; W. W 
Fryvmover, factory manager, Foxboro Co 


Foxboro, Mass —End 


wae 


A 


liquids, 500 PSI for water. Also available in 


ties 1-700 GPM; Discharge 1000 PSI for viscous 
Hopper and Liner Types. 


FOR non-lubricating fluids, semi-fluids. Capaci- 


SINGLE-POINT ALIGNMENT speeds servicing — eliminates rotor 
distortion during installation, or when handling hot material. 


See 


contact 


bail bearings position 


rotors anally 


9259 HUDSON BLVD., NORTH BERGEN, N. J. 


hauls simple, inexpensive — greatly reduce need (and expense) 
Sier-Bath GEAR ond PUMP CO., Inc. 


INTERCHANGEABLE ROTOR SCREWS make majo: over- 
of periodic pump replacement 


RUGGED BRACKETS won't twist rotors out of alignment 


BEARINGS for \ess 
wear on bearings and 
timing gears Doubie- 


THRUST 
tow angular 


NEW 
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LARGEST CAPACITY SPRAY 


SWENSON EVAPORATOR CO. 
DIVISION OF WHITING CORPORATION 
15669 Lathrop Avenue Harvey, Illinois 


cw “3 Seles Offices in Principal Cities. Expert Department: 30 Church Street, New York 7,N. Y. 
ta Canede: Whiting Corporetion (Caneda) itd, 185 Eileen Avenue, Sex 69—Stetion Toronto 9%, Ontario 


wer 
i 
wo 
ow- 
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T. fundamentals always are involved in the problem of separat- 
ing solids from liquids, whether or not washing is involved: 


1. filtering characteristics of the pulp being handled. 
2. corroding characteristics. 


Bring your problem to Oliver United. Our experienced engineers will 
be glad to work with you on determining (a) the best type of filter 
and (b) the best corrosion resisting material to use in its construction. 


That we are in a strong position to help you is evidenced by the fact 
we have served industry along these very lines for forty-five years 
... that we are experienced in every class of filtration . . . that we 
have many types of filters from which to select (continuous vacuum, 
continuous pressure and batch pressure) . . . and that we have the 
design and manufacturing facilities to construct filters of any avail- 
able corrosion-resisting material. 


So, as we say, don’t let the pH or balky filtering characteristics of 
the pulps scare you. We can get you just the right filter. 
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Don’t let stubborn solids balk you! 
\ Don’t let the pH scare you! 
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a. RUBBER PROTECTED — Oliver Pulp d. NI-RESIST PROTECTED — Oliver Top- 


Filter — Handling White Paper Stock. 


b. STAINLESS STEEL PROTECTED — 
Oliver Precoat Filter — Handling Gly- 


Feed Filter—Handling Vacuum Pan Salt. 


e. SILICON-BRONZE PROTECTED— 


colic Acid. American Disc Filter — Handling Indus- 


trial Wastes. 
c. RUBBER PROTECTED—Oliver Pressure 


Precoat Filters—Handling Streptomycin. f. NICKEL PROTECTED—Oliver Horizon- 
tal Filter—Handling Hot Caustic Salt. 


New York 18 — 33 W. 42nd St Chicago | — 221 N. LoSalle St. 
Oakland |} — 2900 Glascock St. Son Francisco 11 — 260 Colif. S$. 


Export Soles Office — New York . Cable — OLIUNIFILT 


‘OLIVER UNITED FILTERS 


WORLD WIDE SALES, SERVICE AND MANUFACTURING FACILITIES 


CANADA EUROPE & NORTH AFRICA PHILIPPINE ISLANOS 


E. Long, ltd. E. J. Co. 
Orillia, Ontorio Dorr-Oliver S. A. Brussels tentie 


Dorr-Oliver $.N.o.R8.1. Poris 
MEXICO & CENT. AMERICA , HAWAIIAN ISLANDS 
Oliver United Filters Inc. Dorr g.m.b.h. Wiesbaden (16) Honolulu 
Ooklond, Colif Dorr-Oliver Co., Utd., London, $.W. 1 A. Duvoll 
INDIA Dorr-Oliver $.0.8.1. Milano WEST INDIES 
Dorr-Oliver (india) Ltd., Bomboy Dorr-Oliver, N.V. Amsterdam-C 
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Wm. A. Powe — Hovone 


FACTORIES: 
Hazleton, Po. 
Ooklond, Colif. 


SOUTH AMERICA & ASIA 
The Dorr Co. 
Stamford, Conn. 
AUSTRALIA 
Hobort Duff Pty., itd. 
Melbourne 
SOUTH AFRICA 
E. Botemon Prty., itd. 
Johannesburg, Transvool 


267 


‘wet 
X 
d. e. f. 
| i inc. 
4 


Silicate Cements 


Applications of silicate cements: joining of bricks in a chromic acid reaction tank (left), and in an alum tank (right). 


For your files: the corrosion resistance of silica-filled 
chemically-setting silicate cements which will withstand 
higher temperatures than furane, phenolic, and sulphur 


cements. 


HAYMOND B. SEYMOUR & ROBERT H. STEINER 


The Atlas Mineral Products Co., 


Chemucally-setting silicate cement 
one of the oldest corrosion resistant 
industrially. In the 
preparation of this type of cement, it 
is common practice to add approxi 
mately two parts by weight of powder 
part by weight of silicate of 
«xla liquid in order to form a trowel 
ible mortar. This mixing is done on 
the job and the mortar must be used 
while it is still in a workable state. As 
in the case of resin cement mortars, 
the working and setting times decrease 
1s the temperature increases. A work 
ing time of 35 min. and a setting 
time of 36 hr. at 77 deg. F. may be 
considered typical 
Filled cements which set 
vaporation only have been replaced 
ilmost completcly by the chemically- 
ng tvpe but are still used occa 
nally. The data presented with this 
wticle are for silica-filled chemically 
tting silicate cements 
The sodium silicate liquid used for 


materials used 


to om 


silicate 
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Mertztown,. Pa. 


a silicate cement mortar should have 
a specific gravity of 35-40 deg. Be. and 


Notice ... 

This is the fourth in a series of chart 
data presentations giving corrosion data 
for various materials of construction vs. 
a number of corrosives. Data for the cor- 
rosives of particular interest to you will be 
increased as the coverage grows to in- 
clude all of the major materials of con- 
struction. 

Coming: 

Tantalum, April 1952 
Aluminum, May 1952 

Already Published: 

Furane Cements, December 1951 
Phenolic Cements, January 1952 
Sulphur Cements, February 1952 

Reprints of the series already published 
are available at 25c. each. Address Edi- 
torial Dept., Chemical Engineering, 330 
West 42nd St., New York 36, N. Y. 


March 1952 


a ratio of sodium oxide to silica of 
1:3.2-3.9. The resulting cement, when 
set, should have the following physical 
properties: 

Physical Properties of Silica-Filled 
Chemically Setting Silicate Cements 


Tensile strength, psi.—77° F.........350 
500° F 300 
750° F.. 25 
1,000° F 
Compressive strength, psi ... 2,508 
Modulus of elasticity, psi 750,000 
Adhesion to brick, psi 100 
Coefficient of expansion, per F. .6.2 
Water absorption, %.......... 8-15 
Apparent porosity 20-25 


As indicated in the accompanying 
data, silicate cements are resistant to 
all inorganic acids in all concentra 
tions except hydrofluoric acid. Sili 
cate cements are not suitable for 
aqueous solutions at pH’s above 7 and 
because of their high porosity. they 
should not be used in the presence of 
crystal forming systems. Obviously, 
the formation of crystals within the 
porous silicate structure can 
spalling of the cement 

The temperature limitations of sil 
cate cements are somewhat controver 
sial since, as indicated in the above 
table, the tensile strength of silicate 
cements decreases rapidly above 750 
deg. F. Vitrification takes place at 
somewhat higher temperature and 
while the strength is regained after 
the structure has fused, few structural 
designs can withstand this change of 
state. However, circular brick struc 


Cause 


tures joined with silicate cements have 


been used successfully at temperatures 
above 1,000 deg. F. 
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Improved... 


Electrostatic precipitators for removing cor- 
rosive liquids and solid particles from industrial 
process gases give better and longer service. 
without maintenance, when alloy 
wire is used for electrodes. The alloy has excellent 
mechanical strength (130,000 psi) and is not 
attacked by the corrosive agents. This combina- 


tion of properties makes it possible to use elec- 
trodes that are only 0.073 in. in diameter. The 
effective diameter of the lead-covered wire for- 
is merly used in most units was more than 0.500 

inch. The smaller cross-sectic the HasTeELLoy 


alloy wire permits the use of higher voltages 


TRADE-MARK 7, 
hi j 


“Haynes” and “Hastelloy” are trade-marks of Union Carbide and Carbon Corporation. 
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This view of the gas entry side of a precipitator 
in mixed acid service shows the straps, tube 
‘clamps, and wire electrodes of HasTeuoy alloy C. 
keep the wire electrodes straight. 


ITH NICKEL-ALLOY 
ELECTRODES 


with a more uniform corona pattern. 

Hastexvoy alloy C electrodes have been in- 
stalled in mist precipitators where hydrochloric, 
sulphuric, sulphurous, and mixed acids were 
present. A recent check on an installation in an 
acid plant showed that the alloy C wires expe- 
rienced no weight loss after a year’s operation. 
Lead-covered steel wires, on the other hand, 
lasted an average of 11 months with electrode 
failure at least once a week. 

For information on wrought forms of 
alloy, write for the booklet, “Hayes 
Wrought Alloys Price List.” 


Haynes Stellite Company 
Union Corbide Corporation 


UCC} 
General Offices and Works, Kokomo, Indiana 


Sales Offices 
as Chicago — Cleveland — Detroit — Houston 
Les Angeles —New York —San Francisco— Tulsa 
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Corrosion 
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He’s the DURCO Engineer 
who solves your corrosion problems 


Call in the man with the briefcase. He’s the DURCO repre- 
sentative in your area. He’s a graduate engineer. He’s familiar 
with industrial corrosion problems like yours. More than that, 
the results of more than 40 years of DURCO experience in 
research, engineering and manufacturing are at his fingertips. 
He’s well qualified to put the right DURCO equipment, in the 
right DURCO alloy, to work for you to your best advantage. 


Why not call in your DURCO representative soon? He may 
have news of a new development since you last saw him. 
THE DURIRON COMPANY, Inc. 

Dayton, Ohio 


Precision drilling 
of Series R 
Durcopump trames. 
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Corrosion Forum, cont. 


Silicate Cements (key on p. 270) 


Bors Boracn 


Building a wall against 
CORROSION... 


with ATLAS LININGS 


The steel vessel being lined above is to be used in the production of 
a corrosive salt... it will hold sulfuric acid at high temperatures and 
give good service indefinitely. 

As the basic lining for this application, ATLAS recommends 
Atlastavon . . . a tough, durable, dense and homogeneous sheet 
that gives superior service as a lining material. Atlastavon has 
Another advantage of permanence that overcomes the pitfall 
of many chemically inert materials: By ATLAS techniques, 
Atlastavon can be permanently and positively bonded to steel. In 
Atlastavon, you have a permanent investment in a lining that will 

ive broad chemical resistance and not separate from the member Gcnaatanaiiats 
t is protecting. 


b+ + +++ 4 + 4 


Above, acid-proof brick sheathing is also being installed with 

ATLAS corrosion-proof cement. Sheathing protects the lining SSeeeeeees 
from excessive heat, abrasion or accidental damage. It’s an extra - 4+ Hee 
preventive measure ... but it’s well to know that every aspect is TI 4 TT 

considered by ATLAS. Nothing is overlooked to assure the long- 

term success of your installation. 


r ATLASTAVON FOR STEEL VESSELS is available 
in two compositions which together provide 
chemical resistance over an extremely wide 
range of corrosives. Used with or without brick 
sheathing. 


ATLASTISEAL FOR CONCRETE TANKS consists 
of a primer, membrane layers, and a reinforc- SEeeeenl 
ing layer of ATLAS products with the added Litt | 

protection of acid-proof brick and cement. 


INFORMATIVE DATA on ATLAS linings for steel or con- 
crete vessels is available in Bulletin 4-2. Send for your copy. 


ATLAS PRODUCTS STAND 
between gour process MINERAL 


and corresion Compra 


Corrosion-proof: C Vessel Linings 
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PROBLEM: 

Contact Sulfuric Acid Plant 
wanted to paint structural 
steel and transite walls with 
a white paint that would both 
improve interior lighting con- 
ditions and provide corrosion 
protection; but “bleeding” 
tendency of black coal tar 
point already on steel made 
direct application of white 
paint impossible. 


SOLUTION: 

Prufcoat Sealer P-25M_ on all 
steel work — one coat, one 
hour drying time — permitted 
simple application of corro- 
sion-resistant Prufcoat BX 
White Enamel with no bleed- 
ing whatsoever of coal tar 
paint Result: An interior that 
is whiter than white and also 
completely protected from 
corrosive fumes. 


“Frankly, we felt that asking for beth a white finish over coal 
tar paint and adequate corrosion protection was too much,” the Super- 
intendent of this plant recently commented ... “But Prufcoat came 
through with the answer. Our plant interior is now beautifully white 
and Prufcoat protected.” 


Yes, in plant after plant, wherever conditions are really tough 
and no matter what color scheme is desired, Prufcoat is stopping 
profit-eating corrosion and cutting — maintenance costs... 
on concrete floors, walls, ceilings, structural steel, pipes, tanks, ducts, 
machinery and equipment. 


Coat for Coat, Prufcoat Gives More Protection 
at Lower Cost Than Any Other Air-drying Paint 


Get complete facts on performance-proved Prufcoat before scheduling 
your next paint job. Or better still, let a Prufcoat corrosion engineer 
make a preventive maintenance survey of your plant. Write today, 
describing YOUR corrosion problems. 


NEW! PRUFCOAT SEALER P-25M 


catalog describing ail 
a ae For Use on Problem Surfaces that Require 


Primers, Seolers, ond 


corrosion controlling Fin- Sealing to Prevent Bleeding and Lifting 


ish Moteria's 


Formulated for use as a sealer over 
staining and bleeding materials such 
as asphalt, coal tar, oil, pitch, etc., 
Prufcoat Sealer P-25M also is an 
excellent intermediary material to 
use where existing oil paints may 
lift or wrinkle. & such problem 
situations, Prufcoat Sealer P-25M 
air-dries within 1 hour to provide a 
sealed surface to which Prufcoat 
finish materials bond securely. Write 
for Technical Bulletin No. 23. 


PRUFCOAT LABORATORIES, INC. 


50 East 42nd Street, New York 17, N. Y. 


} 
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Herds 


Ethylene Glycol Fatty Acids 
+ + 


RUGGED... 


@ That's the best way to describe R-PaC Bar Stock 1 ‘ SURBEESRES 


Valves. These fine throttling valves provide pre- i 
cise, positive flow control. Long, low-cost, trouble- ' Ferrovs Chloride 
free service makes them ideal for meter, gauge, test, 
and general purpose use. Precision turned . . . from 
carefully tested metals... and suitable for a wide 
range of pressures and temperatures. 

See your R-PaC distributor or write the nearest 
R-PaC district office for information. 


al +4) 
ae 


b+ + + + + +4 


CHAIN & CABLE 


Reading. Pa. Atlanta, Baltimore, Boston, Chicago, Denver, 
Detrort, Houston, New York, Philadelphia, Pittsburgh, 
San Francisco, Bridgeport, Conn. 


Continued on page 276) 
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DO YOU NEED... 


AMMONIUM CHLORIDE 
AMMONIUM BICARBONATE 
POTASSIUM CARBONATE 
CAUSTIC POTASH 
SODIUM NITRITE U.S.P. 


For the dependable quality and uniformity of 
America’s oldest and largest producer of alkalies and 
associated chemicals. 


For delivery service from a strategically-located major 
plant and local stock points. 


For a Technical Service that is operated on an industry- 
wise basis . . . providing expert advice to individual 
industries. 


For a sales service that is handled by a staff of thor- 
oughly trained, helpful salesmen operating from 
thirteen convenient branch sales offices . . . plus a 
nation-wide organization of selected jobbers, distri- 
butors and dealers. 


SOLVAY SALES DIVISION 


Caustic Soda 

ALLIED CHEMICAL & DYE CORPORATION esti 
40 Rector Street, New York 6, N. Y. 

BRANCH SALES OFFICES 

Boston * Charlotte * Chicago * Cincinnati * Cleveland * Detroit * Houston 

New Orleans * New York © Philadelphia © Pittsburgh © Sr. Louis * Syracuse 
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CHECK 


CORROSION 


FROM 


ACIDS AND 
ALKALIES 
LONGER 


RUBBER-BASE 


The unexcelled resistance of 
rubber-base paints to acids, al- 
kalies, bleach solutions,and chlorine 
makes them ideal maintenance fin- 
ishes for paper mills and breweries. 

Economical to use, easy to apply, 
these tough coatings offer money- 
saving protection to metal surfaces 
... are especially durable on con- 
crete, since they resist both abrasion 
and the free alkali in cement. 

Rubber-base paints resist corro- 
sion three to four times longer than 
ordinary coatings. Exceptionally sat- 
isfactory service results are obtained 
in numerous industries where sur- 
faces are attacked by acids, alkalies, 
and salts. 

These paints dry quickly . . . seal 
surfaces against corrosive solutions, 
temperature changes, and humid- 
ities. Ask your paint supplier for 
details or write: 


HERCULES POWDER COMPANY 


Cellulose Products Department 
952 Market Street, Wilmington, Delaware 


PAINTS 
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Typical Advantages 
0 
Beckman Electrodes 


Virtually Unbreakable 


Where abrasive slurries of 
rough industrial service are 
problems, Beckman has the 
answer with electrodes so 
strong, so tough, so chemi- 
cally-resistant to alkalies 
and acids they set entirely 
new standards of durability! 


provides such wide range versatility 
in Glass pl Electrodes... 


The importance of modern pH 
equipment is widely recognized in many 
fields ... from food processing to sewage 
treatment—mining and smelting to electro- 
plating—textile manufacturing to sugar Extreme Temperatures 
refining. But when considering pH —| a Want to make measurements 
_ for your problems always remember 4 in solutions as cold as 20°C. 


below zero or as hot as 
130°C. above’ Hot, cold or 


“No pH meter is better than elec- ty 
trodes designed for use with it!” 


Only Beckman provides such a 
wide variety of versatile, accurate and de- 
pendable electrodes—a type to meet virtu- 
ally every industrial, research, laboratory 
and medical requirement. This is your as- 
surance that, in Beckman pH equipment, 
you have maximum adaptability to widely- 
varying pH applications. 


ew 


Wide pH Range 

Electrodes covering the full 
pH range permit accurate 
measurements even at ex- 
treme limits with negligible 
sodium ion error whether 
test solution is hot or cold! 


FREE . . . a convenient 28-page 
catalog illustrating the com- 
plete line of Beckman elec- 
trodes and pH equipment is 
available from your authori- 
zed Beckman Instrument 
dealer. Or write direct! 


Unique Construction 
Beckman glass electrodes 
are factory-sealed, require no 
maintenance, feature pat- 
ented internal shielding, 
heat-resistant construction, 
integral leads and many 
other advantages! 


INSTRUMENTS 


SOUTH PASADENA 14, CALIF. 
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Methyl Chior 


Filament 
pa 
Spun Yarn 


Here's a list of our synthetic filter cloths 
and the kind of yarn from which they 
are manufactured: 


Cloth Filament 

Nylon Yes 

Orlon* Yes 

Dynel No 

Vinyon-N* Yes 

Vincel** Yes 

Glass No Yes 


Note: Fabrics of blended filament and spun yorns 
ere also available in severol of these fibers. 


- yarn fabrics by their very nature are smooth surfaced, affording 
exceptional tensile strength, high capacity and clean discharge. At times, 
however, they may not give desired clarity of filtrate or the resilience necessary 
for proper sealing. In such instances, a spun yarn fabric can excel because 
its fibrous surface aids in the entrapment of fine particles. In addition, a spun 
yarn creates a bulkier compressible cloth. Blended fabrics are designed to 
offer a maximum of strength with a higher degree of retention as well. Experi- 
ence will tell you which is the controlling factor when ordering cloth; or, if you 
would like, we'll be glad to supply comparative sampies. 


4-4 


Consider the value to you of our two-way service in connection with filter cloths: 
a wide variety of synthetic yarn cloths, in addition to our cotton cloth, which 
have many desirable characteristics for han- 
dling chemicals, ot and cold; and a selection R —T _— 
of yarn or combination of yarns to best fit your New Haven and Salt Lake City 
filtering requirements. factories, facilities for making 
*TM—E. 1. DuPont de Nemours & Co. Inc. up elements for any type of 
bh filter in all the available fibers. 


**TM—NFMC (applied for) 


if 


Ac Vapors 


“Weavers of —ilter Mi dia for over <Jorty Years 


Phe National [Filter Mledia Corp.) 


General Offices & Mills: New Haven 14, Conn. 7 
Western Office & Factory: Salt Lake City 1, Utah suauaes AH 

Seles Of Repr 
Cincinnati, Ohie Houston, Teses Nerwey South Africae 
Center 1406 Second National Bonk Bldg. Friis féwerd Continued on page 280 
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Heat 
Used Economically! 


COMPRESSED VAPOR ———— 


VENT CONDENSER 


HEAT EXCHANGER 


DISTILLATE 


DISTULATE 


——— FEED LIQUOR 


AUXILIARY HEAT 


The Merit Of Compression Distillation Lies In The Fact That Latent Heat Is 
Constantly Being Reclaimed and Utilized . . . Recycling Through The Evaporator 


In order to start the cycle of operation, an auxiliary 
heat source is generally provided through either a 
direct steam supply, internal combustion engine heat, 
or directly applied immersion heaters. When the 
original supply of raw liquid has reached the boiling 
point, using auxiliary heat, the compressor is started 
into operation. 

The vapor rises from the boiling raw liquid into 
the evaporator through an efficient steam separator 
where the entrained particles are removed. The vapor 
is then drawn into the compressor where heat is 
applied by mechanical means thus increasing the 
pressure and temperature by a relative amount. 


The vapor is then forced into the lower section of 
the evaporator and across the outside surfaces of the 
tubes containing the boiling raw liquid. The vapor, 
coming in contact with the raw liquid through the 
tube medium, transfers its latent heat of evaporation. 
There it condenses and drops to the tube sheet where 
it is carried off as pure distillate. Likewise a new 
supply of vapor has been produced in the tubes and 
it rises to continue recycling. 


During evaporation concentrated liquids in the 


bottom head are carried off at a predetermined rate 
for recovery and disposal. 


Cleaver-Brooks Compression Stills 
offer unequalled Economy in three 
Distinct and Separate Applications: 


Available in standard size 
units from 15 G.P.H. to 2500 
G.P.H., motor, engine, or tur- 
bine drive. Larger sizes to 
fit specific applications can 
be constructed for field erec- 
tion. Write for bulletin “Com- 
pression Distillation.” 


Cieaver-Brooxs Co., 381-C, Keefe Avenue, Milwaukee 12, Wisconsin 


EVAPORATION FOR RECOVERY: 

to recover valuable solids or concentrates, 
EVAPORATION FOR DISPOSAL: 

to reduce volume of objectionable wastes, 


WATER PURIFICATION: 


Builders of equipment for the 
in quantity and quality. 


generation and utilization of heat. 
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Chemical Company 


Handles Parathion 
safely eee 
with 


Parathion is a potent weapon for certain types of infestation. 
It’s particularly valuable when introduced into fungicides 
and insecticides. 

Because it is a toxicant, originally developed for anti- 
personnel applications during World War II, its use in industry 
has been limited by the need for specially designed blending 
equipment to handle it safely. 

The E-Z FLO Chemical Company, of Lansing, Michigan 
3..8ay they have found the answer to this problem in Sprout- 
Waldron Intimate Blending facilities, which are designed and 
engineered for just such specialized applications. ..where dust- 
free operations and efficient production techniques are a must! 

Use the advice of Sprout-Waldron specialists to safeguard 
your personnel « émprove your product . « Step up your 
production — and increase your profits. Write for Bulletin 
1-846 today! 


Sprout-Waldron & Company, Inc., 15 Logan Street, Muncy, Pa. 


SPROUT-WALDRON 
INTIMATE BLENDING 


SINCE 1866 
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Blending 
Primolu Anhydride Acid Ale nol) 
Potasseum Bcarboncte Potassium Bromde 
Potosswm Carbonate Potarswm Chlorate 
218 
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TTT capacity in cooling and condensing 
} with no dependence on cooling water... 
eliminating the problems of water 
Lia supply, availability, temperature, 
or quality. 
Potassium Ferrocyonde Potosswm Mydronde 
7 
ee a 
Niagara Aero Heat Exc hangers at a Plant of the Heyden Chemical Corp. ; 


Still Operations Improved | : 


by a New Cooling Method 


=: @ NIAGARA AERO HEAT EXCHANGERS cool the 
reflux supply or condense vapors at a vacuum by controlled 
evaporation of water directly on the heat exchange surfaces. 
«RR esesssecs 4 ooo Liquid or vapor temperatures are always held constant by 
eeenenen SeGS8een the Niagara “Balanced Wet Bulb” control method, which 
re oe automatically varies the cooling effect proportionately to the 
load. The distillation is therefore uniform throughout all 
_Sodiwm Bicarbonate | Biviphate changes in climatic conditions the year around; it is the 
same in the heat of summer as in the freezing cold of winter. 
Continuous maximum production is thus insured. 
Non-condensibles are effectively separated at the conden- 
ae Cee sate outlet, with notable sub-cooling after separation for 
greater vacuum pump efficiency. 
Use of Niagara Aero Heat Exchangers reduces your oper- 
ating costs and removes many sources of your troubles in dis- 


eeueeeas oe tillation column operation. Ask for new bulletin #120. 


| NIAGARA BLOWER COMPANY 
jenna ! Over 35 Years Service in Industrial Air Engineering 

| Dept. CE, 405 Lexington Ave. New York 17, N.Y. 
(Continued on page 282) | Experienced District Engineers in All Principal Cities of U. S. and Canada 
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DISCHARGE STROKE 


-PULSAFEEDER 


No packing or other leak-likely gland can 
be in contact with chemical being handled 
by the Lapp Pulsofeeder. A hydraulically- 
balanced diaphragm acts as a floating par- 
tition, without mechanical load or pressure 
differential—assures isolation of chemicals 
being pumped from all working pump parts. 
Pumps against pressures to 2,000 Ibs., at 
constant pumping speed—variable flow for 
continuous processing results from variation 
in piston-stroke length-controlled by instru- 
ment air pressure responding to any instru- 
ment-measurable processing variable. 


WRITE FOR NEW BULLETIN No. 300, ivst 
issued. 24 pages of description, speci- 

fications, typicol applications, flow charts. 

Inquiry Dota Sheet included from which 

we con make specific engineering recom- 

mendation for your processing require- 

ment. Write Lapp Insulator Co., Inc., 

Process Equipment Division, 533 Maple 

Street. le Roy, N Y 
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Sodium Sulphide 


Continued on page 
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Type 1301F is commonly used in conjunction with pilot 


operated controllers where high pressure operating medium 
is used. They are also used in general industrial applications 
for high pressure reduction of non-corrosive air or gas. 


CONSTRUCTION: 

All forged bronze construc- 
tion with glass impreg- 
nated Teflon valve disc, 
stainless steel orifice. Fur- 
nished with one inlet con- 
nection and two outlet con- 
nections of “4” pipe size. 


PRESSURE RANGE: 
Suitable for inlet pressures 
up to 3000 PSI; reduced 
pressure spring ranges of 
10 to 75 PSI; 50 to 150 PSI. 
Adjustment screw for easy 
adjustment of reduced pres- 
sure setting. 


OUTLET PRESSURE, PSIG 
2. 


@00 
aim FLOW, 


FISHER GOVERNOR COMPANY 


Marshalltown, lowa 
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Leakproof valving of air... 
corrosive materials . . . slur- 
ries... solids... volatile and 
viscous substances 


Hills-McCanna Diaphragm Valves can 
eliminate the problems involved in valv- 
ing many of the so-called “hard-to- 
handle” fluids. By employing a simple 
pinch clamp principle, Hills-McCanna 
valves put an end to leakage, repacking 
and contamination 

Hills-McCanna Valves are available 
handwheel or lever operated or for 
operation by pneumatic or hydraulic 
cylinders, diaphragm motors, electric 
motors, etc. Choice of 14 diaphragm 
materials, 49 body materials. Sizes from 
48” to 14”. Suitable for pressures to 150 
psi., temperatures to 180° F. (higher with 
special materials). Screwed or flanged 
connections 

Write for Catalog V-52, HILLS- 
McCANNA CO., 2345 W. Nelson St., 
Chicago 18, Ill 


if your process requires 
the valving of 
“hard-to-handle” fluids eee 


HILLS-MCCANNA 


THIS SIMPLE PRINCIPLE 
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ASSURES POSITIVE 
LEAK TIGHT Aad 
VALVING 20%, 30) | Acid 
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Compressor is raised, lifting dia- 
phragm by means of a stud molded 
into the material. 
SSE 
throttling 
Compressor and diaphragm par- 
tially lowered. Compressor design = 
guides and supports diaphragm. Trichtorceth ylene Trsodum Phosphate 


Compressor presses diaphragm 
tightly against weir, pinching off 
flow and making a tight seal. 


Also Manufacturers of Proportioning Pumps 


Force Feed Lubricators * Magnesium Alloy Castings 
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WHAT DOES OUR 
BASIC POSITION IN 
PLASTICIZERS 

HAVE TO DO WITH 


CMW. 
you : 


Simply this: Thousands of useful new 
products—like floor tile for your home, protective 
coverings for guns... and Mrs. Brown's new 
plastic upholstered chair are being made today of 
durable, flexible vinyl plastics. 

To a large extent, it's the plasticizers used in making 
these vinyls that give them their good characteristics of 
flexibility and adaptability to so many useful forms. 

But how good these characteristics are depends upon the uniform 
high quality of the plasticizer. That's where our story fits in. 

For we're able to control quality at every step in So peumenee 
of Pittsburgh PX Plasticizers—from coal to finished product— 
because of our unique position as a basic and integrated producer. 
Does it all add up? Plastics manufacturers will tell you that 

it does. For they're learned to count on the broad family of PX 

Plasticizers for consistent high quality and dependable deliveries. 
a You'll experience these same basic benefits when you buy products 
from any of our other integrated divisions . . . products that are 

recognized, first and foremost, for their reliability. 


DiButy! Phthalate 
DilsoOctyl Phthalate DiOctyl Phthalate 
DilsoOctyl Adipate DiOcty! Adipate 
TetraHydroFurfuryl Oleate Grant Building 19. Pa. 


wo soe8 


GOAL CHEMICALS © AGRICULTURAL CHEMICALS © PROTECTIVE COATINGS © PLASTICIZERS © ACTIVATED CARBON © COKE ¢ CEMENT © PIG IRON 
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Fractionating column ready for heat-treating furnace where chromium carbides formed by heat of welding will be put back into solid 
solution. Sprays will cool through sensitization range fast enough to prevent reforming of the chromium carbides. 


Preventing Intergranular Corrosion 
Due to Welding Stainless 


A refresher on the merits of the three principal ways 
—aand reasons why heat treatment is often better than the 
use of stabilized and extra-low carbon stainless steels. 


Diversion of columbium—formerly available as a 
stabilizing agent—to high strength and heat resistant alloys 
is only one factor favoring the heat treatment method. 


STANLEY ORR, Chief Ceramist and Metallurgist, 
Elyria (@hie) Div.. The Pilaudler Co. 


During present material shortages 
it is important that users of welded 
stainless steel equipment review some 
of the well established methods of 
heat treating and stress relieving stain 
less steel 

Heat treated unstabilized stainless 
steels can often replace the more 
critical stabilized stainless steels. 
Carbide precipitation during the weld- 
ing of unstabilized stainless steel causes 
a decrease in chemical resistivity in 
the heat affected zone. Columbium 
and titanium stabilized stainless steels 
have commonly been used to overcome 
this deficiency. Proper heat treatment 
of the unstabilized 300 series stain 
less steels, however, can restore the 
chemical resistivity of fabricated equip 
ment for chemical service to a degree 
comparable to that obtained with the 
critical stabilized material 


ROLLS OF ALLOYING ELEMENTS 


Carbon—Among the most impor 
portant alloying agents in stainless 
steels is carbon. Its importance how- 
ever, hes in the undesirable influence 
it has upon stainless steel. It is pres 
ent largely by sufference since it can 
not entirely be eliminated from fer 
rous alloys. 

When austenitic stainless steel hay 
ing a carbon content in excess of 0.03 
percent is heated within the range of 
$00 to 1,600 deg. F., the carbon tends 
to migrate from its solid solution 
within the austenite grains to the 
grain boundaries. Here it combines 
with from 10 to 30 times its weight of 
chromium forming a complex chro 
mium carbide (CraC,), thus deplet 
ing the adjacent area of chromium to 
the point where corrosion resistance 


is impaired. The carbide precipitates 
at the grain boundaries. This phe- 
nomenon is known as sensitization. 
Later exposure of the sensitized stain- 
less steel to a strong corroding medium 
results in intergranular corrosion. 
Carbon does not behave entirely as 
a malefactor in stainless steels since 
it does contribute significantly to the 
mechanical properties of the alloy. It 
is important to keep in mind, how- 
ever, its part im sensitization. 
Chromium—The basic agent for 
imparting corrosion resistance to stain- 
less steels is chromium. It is present 
in austenitic alloys in the order of 
about 18 percent. Chromium’s con- 
tribution to corrosion resistance ap- 
parently arises from its ability to form 
a microscopically thin layer of chro 
mium oxide over the surface of the 
stainless steel. This impenetrable layer 
is inherently resistant to corrosive at 
tack 
When broken by scratching or 
abrasion, it rapidly reforms under oxi 
dizing conditions, thus affording fresh 
protection against corrosion. 
Nickel—The protective qualities 
of the chromium oxide layer men 
tioned above are further enhanced by 
the addition of 8 percent or more 
nickel to the alloy. This addition 
provides corrosion resistance to a 
much greater variety of chemical con 
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New Louisville Chemicals Dryer costs less, 
re does 50% more work... at 77% less 
operating expense 


Annval production (tons) . . 


be Drying cost per ton...... 
(space required, 1500 sq. ft.) 


here was installed by a chemical processor after his 
production was completely analyzed by a Louisville 
Drying cost per ton...... 0.83 engineer. By using advanced, complete knowledge of 

(space required, 500 sq. ft.) drying processes, this dryer was especially designed to fit 
into his production line after the dryer’s performance was 


pre-determined in our own unique research laboratories 
pitot plane. 


A magician’s creation? No! The Louisville Dryer described | 


, Without obligation ask a Louisville engineer to survey 
LOUISVILLE DRYER your drying methods. He may come up with a better 
solution that costs you less for faster, more satisfactory 


in OPERATING COSTS production. 
Lovisville Drying Machinery Unit 


Over 50 years of creative drying engineering 
GENERAL AMERICAN TRANSPORTATION 


CORPORATION 
Dryer Sales Office: Hoffman Bidg., 139 So. Fourth Street 
Louisville 2, Kentucky 
General Offices: 135 South La Salle Street, Chicago 90, Ilinvis 
Offices in all principal cities 
In Canada: dian L otive 
Kingston, Ontario 


Other General American Equipment: | 
Turbo-Mixers, Evaporators, 
Dewaterers, Towers, Tanks, 
Bins, Filters, Pressure Vessels 
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ditions than is exhibited by the 
straight chromium steels. Nickel 
changes the microstructure of the 
Stainless steel to austenite which is 
non-magnetic and cannot be hardened 
by heat treatment. It contributes ma 
terially to better weldability, promotes 
ductility, permits work hardening 
Molybdenum—tThis element is 
used in Types 316 and 317 to aug 
ment corrosion resistance of the chro 
mium nickel alloy to various reducing 
media. Among these are the sulphides, 
sulphates, phosphates, acetates and 
their respective (sulphurous, 
sulphuric, phosphoric and acetic) as 
well as the chlorides and fatty acids 
While Types 316 (2 to 3 percent 
molybdenum) and 317 (3 to 4 pe 
cent molybdenum) resist attack by 
most corrodents better than the 
straight 18-8 types, they are inferio: 
to those in corrosion resistance under 
certain strongly oxidizing conditions 
mud in strong alkali service. 
Columbium—The primary function 
of columbium in stainless steels is to 
thwart carbon in its efforts to impover- 


acids 


ish gram boundanes of chromium 
Since carbon has a greater affinity for 
columbium than for chromium, the 
stable compound, columbium carbide, 
forms preferentially during stabilizing 
heat treatment, thus immobilizing the 
carbon and preventing chromium de- 
pletion. Columbium is present in 
l'ype 347 stabilized stainless steels in 
umounts not less than 10 times the 
carbon content. Columbium 
serves to preserve mechanical strength 
at clevated temperatures. 

plays the same 
role in stainless steel as columbium, in 
that it combines with the carbon form- 
ing a stable carbide, thereby prevent- 
ing the reaction between carbon and 
chromium. ‘Titanium is present in 
Type 321 stainless stecl in amounts 
not less than five times the carbon. 

Other Elements—There are other 
alloying agents present im stainless 
stecl, either by intent or accident, but 
their contribution is less distinct than 
those above and they require nothing 
more than a mention here. They 
are silicon, copper, manganese, sul 
phur, phosphorus, tantalum and vana 
dium 


Being coated here with a resin-based putty is the outside of a plating rinse tank. 


Thick Resin Coating in One 


\ putty made by adding a gelling 
igent to a polyvinyl chloride plastisol 
dispersion of the resin ina plasticizer 
climinates need for several coats of 
paint or dipping to get extra thick 
ness. Developed by Munray Products 
Cleveland, it 1s based on Goodrich 
Chemical Co.'s Geon 121 vinvl resin 

Fusing the plastic putty coating is 
done either by oven baking or infra 
red lamps. It will reach a Durometer 
\ hardness of 90-95. Because it con 
tains no volatile materials, it can be 


Step 


applied safely, and there is no change 
in viscosity during storage 

Oddly-shaped equipment can be 
casily coated by hand with the putty 
exactly where the coating is needed 
most. Using eostly special dip-coat- 
ing equipment, plastic would be 
wasted on surfaces requiring no protec 
thon 


Extra thickness is sometimes de- 


sirable for better protection from cor- 
rosives, and superior protection 
against abrasion and rough handling 


SENSILIZATION 


As noted earlier, the presence of 
carbon in excess of 0.03 percent in 
18-8 alloy renders the alloy susceptible 
to sensitization (carbide precipitation ) 
upon heating within the range of 800 
to 1,600 deg. F. for greater than 3 
min. The mechanism of this reaction 
is gencrally believed to be the forma 
tion of chromium carbide, Cr.C,, 
which precipitates as a continuous en- 
velope about the individual austenite 
grains. This results in the chromium 
impoverishment of the grain surfaces 

Upon exposure to a strong corrod 
ing medium the outer chromium-de- 
pleted shells of the austenite grains 
dissolve. Disintegration of the alloy 
thus occurs along intergranular paths 
with the unaffected cores of the aus 
tenite grains becoming detached. 

Ihe degree of carbide precipita 
tion encountered in stainless steel is 
influenced by the temperature of ex 
posure within the sensitization range, 
time of exposure, carbon content and 
alloy composition. 

Below 800 deg. F., precipitation of 
the carbides is virtually non-existent 
At 800 deg. F., precipitation takes wee 
only with great reluctance and at about 
1,000 deg. F., it occurs somewhat more 
rapidly. However, at 1,200 deg. F 
this reaction is extremely accelerated 
The rates of reaction at 1,400 and 
1,600 deg. F. correspond approxi 
mately with those at 1,000 and 800 
deg. F. respectively. Between 1,600 
and 1,800 deg. F. no carbide precipi- 
tation occurs, while above 1,800 deg. 
F. the reaction is completely reversed 
with the chromium carbide dissociat 
ing itself into its components which 
re-enter the austenite grains as a 
solid solution, thus restoring the stain 
less steel to its original form. 

As in most solid state reactions. 
time is required for the formation of 
chromium carbide and its precipita 
tion at the grain boundaries. Because 
of the sluggishness of the reaction in 
the 800 to 1,000 deg. F. and 1,400 
to 1,600 deg. F. ranges, exposure in 
these ranges of as long as 15 min. 
may prove relatively harmless to a 
0.07 percent carbon 18-8 alloy. At 
1,200 deg. F. however, such an ex- 
posure would result in a disastrous 
concentration of precipitated carbides 
for the same alloy. For these reasons 
it is generally recommended that 
quenching from heat treating tempera 
ture (above 1,800 deg. F.) to 800 
deg. F., be accomplished within 3 
min. to avoid a deleterious degree of 
carbide precipitation. 

The carbon content of the alloy 
has, of course, a great influence on the 
degree of carbide precipitation under 
4 given sct of conditions. When the 
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A tube of a certain alloy will “take 
it” better than a tube of a different 
alloy. 


And these days — when you are 
vitally interested in keeping your 


condensers operating at full effi- 


ciency as long as possible — you 
must be absolutely certain that the 
tubes in those condensers are most 
suitable for the material they must 
handle. 


Be sure that they are made of the 
alloy that is most immune to the 
corrosive action of the liquid or gas 
the tubes will carry and therefore 


give you the longest uninterrupted 
service. 


Whether it's a question of proper 
alloys — the best wall thickness of 
tube to use — or a question of the 
relative values of plain tube against 
finned tube — you'll find the answer 
here at Wolverine’s Customer Engi- 
neering Service. 


We suggest that you draw on the 
wealth of specialized experience 
that is here at your command with- 
out obligation. 


WOLVERINE TUBE DIVISION 


Calumet & Hecla Consolidated Copper Company 
INCORPORATED 
Manufacturers of seamless, nonferrous tubing 


1427 CENTRAL AVENUE, DETROIT 9, MICHIGAN 


Export Department, 13 E. 40th St.. New York 16, N. Y. 
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Eliminate Costly DOWN-TIME with 


HEIL Lined Pipe...... 


Steel Pipe and Fittings Lined with Neoprene type Sheet Rubber 


RUBBER 


Sales Representatives in all Principal Cities 


LEAD * PLASTIC 


. YOU SAVE time and money when you specify HEIL for your lined 
pipe and duct requirements. Fabrication and complete lining facilities 
: under one responsibility offers you equipment faster and more economical. 
... LONGER LIFE with less maintenance cost is assured by expert 


workmanship and unbiased selection of the best lining material for your 
specific requirement. 


Write for illustrated 
literature 


12901 Elmwood Ave. 


PROCESS EQUIPMENT CORP. cievetond onic 


) Other Products Include: impervious Graphite Heating and Cooling Units © Lined Storage and 


Process Tanks @ Acid-proof Maintenance Materials © Structural Plastics © Steam Jet Agitators 
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HUMIDITY 


Within 1° WET BULB 


If controlled air conditions are necessary for some 
important testing and research, here is a cabinet that 
provides 6 cubic feet of controlled air in constant 
circulation. Within the range of 40° F. to 140° F., 
this cabinet will maintain both dry and wet bulb 
temperatures within 1° F. 

Heating and cooling, humidifying and drying, are all 
controlled automatically and uniform conditions are 
maintained as long as the unit is in operation. Out- 
side indicators reveal the conditions inside the box 
at all times. 


AIRE-REGULATOR 


Constant Temperature and Humidity Cabinets are 
now in use by prominent laboratories in many lines 
for testing and research. Among the users are food 
manufacturers of all kinds producing bakery prod- 
ucts, flour, packaged mixes, cheese, yeast, beer, candy 
and meat products; others are manufacturers of phar- 
maceuticals, photographic supplies, paints and var- 
nishes, chemicals, insulating materials, instruments, 
box board, paper tape and crude oil products. Wher- 
ever there is a need for checking the action of 
temperatures and humidity there is a need for an 
Aire-Regulator. Write for bulletins and tell us your 
requirements. 


Food Technology, Inc. °° 
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carbon content is held below 0.03 
percent, there is relatively little car 
bon available to cause chromium de 
pletion of the austenite grain surfaces. 
Furthermore, what carbides do par 
ticipate are not sufficiently abundant 
to form a continuous envelope about 
the austenite grains. Progressive im 
tergranular corrosion is thus inhibited. 

The effect of alloy composition 
upon carbide precipitation can be il 
lustrated by siete samples of 304 
and 316 of identical carbon content 
to the same sensitizing heat treat 
ment and comparing their appearance 
upon etching. The Type 316 speci 
mens will show materially less intc 
granular corrosion than the 304 
Molybdenum present in the 316 alloy, 
while not preventing the formation 
of chromium carbide, seems to pro 
mote its precipitation in isolated 
pools rather than as a continuous en 
velope at the grain boundaries. Molyb- 
denum bearing 18-8 alloys are there- 
fore less susceptible to intergranular 
corrosion, although not to a depend 
able extent 


SOURCES OF CARBIDE PRECIPITATION 


The most common source of car- 
bide precipitation in the fabrication 
of 18-8 equipment is the heat of 
welding. During the welding opera- 
tion, the weld bead is necessarily at a 
temperature greater than 2,650 deg 
F. (melting point of the alloy) with 
the extremities of the weldment being 
at room temperature. A thermal gra 
dient thus exists with a ribbon-like 
zone lying on either side of the weld 
being heated within the sensitization 
range. The heat sources of the cooling 
weld furnishes a thermal reservoir to 
keep this zone within the sensitiza 
tion range for an appreciable length 
of time. Low heat conductivity of 
18-8 (about half that of carbon steel ) 
further aggravates this situation; the 
result is carbide precipitation and sub 
sequent intergranular corrosion. 

The heat affected zone lies from } 
to 4 in. from the edges of the weld 
bead and varies in width from 4 to 2 
in., depending upon the gage of metal 
and method of welding. 

The thickness of metal being joined 
exerts a great effect upon the degree 
of carbide precipitation. 16-gage ma 
terial welded by a metallic are proc 
ess normally cools so rapidly in air 
that little or no sensitization results. 
With 12-gage material however, a dis 
tinct, though narrow, heat affected 
zone exists. 

The various welding processes pro- 
mote carbide precipitation to varying 
degrees. Resistance welds are generally 
employed only on lighter gages and 
are performed in the presence of water 
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HERE’S A 
VALVE THAT 
WILL GIVE 
YOU RELIEF... 


NOR-LUBRICATED 


VALVE 


No matter what the service may be, here is a plug valve 
thet is unique in that its seat is seperate and not attached 
te the body and, therefore, can be trimmed in any desired 
replaced easily and at low cost, should it become necessary, 
by simply removing the bonnet. The entire operation requires 
only a few minutes and the valve body remains in the line. 
Here is, truly, an innovation in special trim valves for special 
services. 

The Cameron Lift-Plug Valve is non-lubricated. Think of 
the man-hours (ond grease) it will save you. This feature 
eho p ination of line products by valve lubri- 
aes: There's nothing te clog metering equipment, either. 
let us send you « booklet that tells the complete story of 
this remarkable valve. Like other plant operaters whe have 
purchased these valves for particularly difficult services, you 
may find them to be the answer to all of your problems, teo. 
Please write to: 


UFT-PLUG ACTUATOR lifts, turns and 
reseats plug in only three-quarters of 
@ turn of the operating wrench. 


SEPARATE, RENEWABLE SEAT: 


Pres- 


sure-created body deflections and line 
strains cannot destroy the geometry 
of the fit between sealing surfaces be- 
cause they connot be transmitted to 


the separate sect. 


IRON WORKS, Inc. 


P. ©. Box 1212, Houston, Tex. 


Wh 
6 
het Represented in the sterling area by: British Ol a 
Field Equipment Co., Lid, London, $.W.1. 


NEWARK 
Metallic 
FILTER 
CLOTHS 


ewark 


Here ore five different weaves of 
Nework Metallic Filter Cloths. All different in the 
arrangement of the strands; hence different also in 
their functioning. 


Study the shape of the solids in your solution being 
filtered. That's just as important as the size, if you 
want clarity of filtrate. Then write us fully about the 
solids and we'll be glad to recommend the weave 
of the cloth that will “stop” them. 


Many molleable metals are still available so, if nec- 
essary, we can probably supply you with a material 
that will also withstand highly corrosive conditions. 
When writing, also give solution characteristics. 
All Newark Filter Cloths are woven in our own plant, 
on our own looms, by our own skilled weavers. 

Our entire line of Filter Cloths, Wire Mesh ond 

Spoce Cloth, Sieves, “End-Shot 


ond other Nework Products ore described fully 


in ovr new Cotolog D. Send for o copy 


ire loth 


COMPANY 


Testing Units 


351 VERONA AVENUE + NEWARK 4, NEW JERSEY 


3, San Francisce Calit 


Chicage, Sew Orivars La Los Angeles Cat Texas 
20% Wacker Or. 520 Maritime 1400 Se St. Bes 1870 


much the 

Specification of welding method : 
not commonly the prerogative of the 
purchaser of stain] tec] equipment 
experience of 
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arbon maximum can be 
able intergra 
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not infer that no car 


1 occur in the 
linless upon pr 

eating within the sensitiza 

nge Recent data indicate 

3 percent carbon stainless steel 

‘ of carbide precipi- 

to 1,200 deg. F 

perir as short as 1 min. How- 

the chromium carbides thus pre- 

pitated are apparently discontinu- 

us, thereby minimizing the degree of 

intergranular corrosion upon exposure 

Extra low carbon 

grades indicated as a substitute for 

347 are cheaper, though not quite as 
effective 


stair 


to a corrodent 


STABILIZED STAINLESS STEELS 


prevention 
related 

n is the emplov- 
ment of stabilized stainless steels. T1- 
tanium or columbium, when added to 
18-8 heats in sufficient amounts, com- 
bine carbon to form stable 
atbides uniformly dispersed in solid 

The chr 


A successful method fo 
f carbide segregation a 


intergranular corrosic 


w ith the 


mium thus remains 
primary function 
n resistance and 
rrosion resistant 
material f round the austenit 
agent: 
vanadium 
ly but thev have certain 


grains stabilizing 
principal tantalum and 
behave similar 
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are submerged arc welds and hand a 
Me. (= welds which tend to induce approx ae 
mate equ amoun f precip 
a at 
= 
— 
scheme for producing a given weld- 
ment 
; Other ir f sensitization in the eens 
e fabrication of 15-8 stainless stcel are 
a forging. hot form nz nd flam or 
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practical limitations as well as being ih ¢ aw 
uneconomic. AR O 6 O + 
Since the metal columbium 
widely used in high strength allovs ‘ 
and heat resistant alloys, its use as a a 
stabilizing agent in stainless steels has 

in recent months has been drasticalh saves 45% 

limited. A substitute material con : 
sisting of a columbium-tantalum al - 
loy is now being used fairly exten 
sively to promote stabilization in stain on retention loss i te 
less steels. This too, however, is b ” rs 
coming increasingly difficult to obtain , 

Titanium is present in ‘Type 32] 
stainless stecl in amounts not less than 
five times the carbon content. Co 
lumbium is the stabilizing agent in 
Types 347, 318 and 309Cb and its 
minimum content for effective stabi 
lization is 10 times the carbon con 
tent. Tantalum, due to its higher 
atomic weight, is only about half as 
effective as columbium. Thus we 
might reasonably assume that tanta 
lum would be required in amounts 
not less than 20 times the carbon con 
tent for effective stabilization 

Type 321 stainless steel is used ex 
tensively in Europe, while the co 
lumbium stabilized grades have tradi 
tionally been more popular in the 
U. S. Because of the difficulty men- 
tioned above with respect to availabil 
ity of columbium, type 321 is today, : ; ; 
however. being more widely produced Tue HIGH BULK DENSITY of this outstanding activated ' 
in this country carbon assures minimum volume of filter cake (25 Ibs. /cu. ft.) 

There are « number of points of su 
periority of Type 347 over ‘Type 321 
which justify its selection for manv You can save 45°; on retention loss with Darco G-60! Apply 
services in spite of its slightly higher 
cost per pound 

Titanium combines much more 
avidly with oxvgen than does colum- 
bium and is therefore more casily lost 
during welding. For this reason Type 
347 wire is almost invariably used for 


and minimum retention of your valuable solutions. 


that saving to the per-gallon cost of your solutions lost in ; 
filtration and you have the dollars-and-cents savings possible 
with Darco G-60. 


Low retention loss is only part of the Darco G-60 story. In H 
addition, you get all the advantages of high adsorptive 


lt weld deposits in Type 321 stain quality, high purity, and maximum fiterability. Write for 

less steel. At elevated service tem the complete story today —ask for a sample of this carbon of 
I 

peratures, columbium carbide appears premium purity. 


to be more stable than its titanium 
counterpart. Type 347, furthermore, 
is distinctly superior to 321 under 
strongly oxidizing conditions. although 
there is some evidence to indicate that 
type 321 has the greater resistance to 
sulphates and sulphuric acid. In cer 
tain specific services, such as fuming 
nitric acid, ‘ype 347 is more resistant 
to attack than the generally superior 
alloy Type 316. This is also true in 


strong alkali service. DARCO G-60 
\ stabilized molybdenum bearing Highest purity... by the gram or carload 


stainless steel is currently under inves 
tigation by a number of authorities 
ind mav ultimately prove of benefit 
in suppressing ¢ irbide precipitation in 
the 316 family of stainless steels. This 


has variously been designated as Type ATLAS POWDER COMPANT 
316 Ch or Type 318. Certain metal- v Gaenorei 


IMAGINUITY AT WORK 


Troubled x we metals in aqueous solution? Treat with small 
amount (0.5%) of hydrosulphite. Boil. Then treat with 0.5% Darco 
G-60. The hyd ul phite cither precipitates the free metal or throws it 
out as hydroxid sulphide. Darco G-60 removes the often finely 


divided or llowdal precipitate 


lurgical difficulties have arisen how 
ever, and its application is still ex 
tremely limited (Continued) 
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TANTALUM 


Chemical Processing Equipment 


“But it didn’t take me long to discover what a sound, eco- 
nomical investment it was to use Fansteel ACID-PROOF 
TANTALUM equipment in my chemical operations. These 
are some of the reasons that convinced me 


Acid-Proof: Not merely “corrosion-resisting.”” Very 
few acids, even at high temperatures, have any effect 


upon tantalum. 


High Strength: Tantalum is not subject to thermal shock 
and will stand the strain of great temperature changes 


High Thermal Efficiency: Heating, cooling and con- 
densing efficiencies are surprisingly high. 


Saves Cooling Water: Tantalum tapered condensers 
(shown at right) require a minimum.amount of cooling 
water, at all seasons and under all operating conditions 


Maintenance Economy: Tantalum equipment is built 
for long dependable life, freedom from shutdowns, 
replacement and repair. It usually pays for itself in 
maintenance savings 


Fansteel engineers are at your service for consultation 
on any Corrosion or heat transfer problem where tan- 
talum can be used economically to your best advantage. 
USE TANTALUM WITH ECONOMY for most 


acid solutions, corrosive gases or vapors; not with HF, 
alkalis or substances containing free SOs. 


Acid-Proof TA af T 


pats 
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In the case of all stabilized types of 
stainless stecls, the carbon content is 
generally held to 0.08 percent max. 
This reduces the amounts of titanium 
and columbium which must be used 
to fix the carbon thus effecting con- 
servation of these metals. Any unde- 
sirable characteristics that might arise 
from excessive use of titanium or co- 
lumbium are similarly minimized. 


HEAT TREATMENT 


Of the three commonly used 
methods for prevention of intergranu- 
lar corrosion in stainless steel, two 
have been covered in preceding sec- 
tions; that of holding carbon to a 
minimum content and that of lock- 
ing up the carbon with a stabilizing 
agent. The third and most reliable 
is heat treatment 

These are the three basic premises 
upon which the theory of heat treat- 
ment is based: (1) carbides are pres 
ent ine weldments, (2) they can be 
dissolved by heating above the sen- 
sitization range, and (3) their recur- 
rence can be prevented by rapid cool- 
ing through the sensitization range. 

The procedure of full annealing 
takes account of these three elements. 
It consists of rapidly heating the work 
to about 1,950 deg. F. to dissociate 
the carbides; holding for a short time 
at 1,950 deg. F. to insure uniformity 
of temperature within the work and 
to permit the resolution of the carbon 
and chromium; quenching rapidly in 
water to “freeze” the carbon and 
chromium in solution and prevent 
their reforming chromium carbide. 
The rapid quench may be defined as 
cooling from 1,950 to 800 deg. F. 
within 3 min. 

It is important that holding time 
at 1,950 deg. F. be not longer than 
is necessary to assure thermal uniform- 
itv. Excessive holding at this tem- 
perature promotes undesirable grain 
growth with resulting loss of ductility. 

In addition to eliminating carbide 
precipitation this heat treatment 
softens the material for subsequent 
fabrication and, in the case of com- 
pleted vessels, nullifies welding and 
forming stresses. 

The ASME Boiler Code recognizes 
the importance of heat treatment in 
its interpretation of special Case 
#897. Here it specifically states that 
all stainless steel U-69 pressure vessels 
whose wall thickness exceeds 4 in. 
and all stainless steel U-68 vessels, 
irrespective of wall thickness, must be 
heat treated by one of three methods. 
It further states that heat-treatment 
is desirable, though not mandatory, 


— 
, 22401 for other pressure vessels. 
: : Of the three code-sanctioned heat 
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by-product with a big dividend 


recovered with 


FOSTER WHEELER 
and gas fields EQUIPMENT 


HS content of sour gos 
converted to elemental sulfur. 
A Foster Wheeler sulfur recov- 
ery plant in one location is 
producing over 300 tons/doy 
of elemento! sulfur. 


The unprecedented demand for Sulfur has 
reached a point where the world’s available 
supply is seriously threatened. Thus, the 
need to find new sources for this vital element 
becomes one of the major items on today’s 
agenda for full-scale production for both 


defense and civilian needs. 
..  fecbroleum refineries 


Fortunately, there is a great new source. ! 
Instead of allowing it to vanish into thin air, 
Sulfur is being recovered profitably from 
H2S bearing gases with Foster Wheeler ) 
equipment. A quarter million tons : 
of Sulfur per year will be ' 
recovered by Foster Wheeler 


H.S goses previously 
ond the sifur wasted, now re- 
covered. Two Foster Wheeler sul- 
fur recovery plants for this serv- 
ice now under construction. 


plants installed or now 
under construction. 


Removal of HS from coke 
oven gas not only enhances the 
volve of the gas but provides 
@ source of elemental sulfur. 
A Foster Wheeler sulfur re- 
covery plant is in operation 
on this service. 


FOSTER WHEELER 


165 BROADWAY, NEW YORK 6,N.Y. 
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@ Only HE.icorp GaGEs have the Helicoid Move- 
ment... tested and proved in years of hard service... 
a simple cam and roller design that does not have any 
4 teeth to wear out. Helicoid Gages cost less in the long 
run because they give long, trouble-free service with a 
minimum of maintenance. 

Helicoid Gages can be furnished with ACALoy 
flanged case (illustrated), ACALoy flangeless, phenol, 
flush mounting (round or square) cases; with black, 
white or phosphorescent dials; phosphor bronze, alloy 
steel, stainless steel or K Monel Bourdon tubes; in pres- 
sure, vacuum or compound types; in a full range of 
pressures; all with the Helicoid stainless movement. 


Write today 


it alia forthe Helicoid Catalog 


FOUR HELICOID FEATURES 


1. Stainless Steel Helicoid Roller (no gear teeth) 
2. Stainless Steel Hair Spring 


co 3. Long Life Cam (no gear teeth) 
AC 4. Hardened Mone! Link and Screws 


929 Connecticut Avenve * Bridgeport 2, Connecticut 
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Corrosion Forum, cont 


above, full anneal, is applicable to all 
of the four major ty pes ot austenitic 
stainless steel, 304, 316, 321 and 347 
It is the only one acceptable for Type 
304 

An alternate method of heat treat 
ment, stabilizing anneal, may be used 
for 321 or 347. This alternate con 
sists of heating the completed vessel 
to 1,600 deg. F., holding for a period 
based on 2 hr. per in. of thickness 
(but in any case not less than 2 hr.) 
and cooling in still air or in the fur 
nace. Since 321 and 347 are stabilized, 
no undesirable carbide precipitation 
occurs under these conditions. The 
purpose of it is to relieve welding and 
forming stresses and to promote the 
reaction of the columbium in the weld 
with the carbon thus stabilizing the 
weld. 

I'ype 316 only may be heat treated 
by the third method of heat treatment 
recognized by the code. This method 
is to heat the 316 vessel to 1,625 deg 
F., hold for about 72 hr. and cool in 
still atmosphere. This too, relieves all 
forming stresses but results in inferior 
corrosion resistance. Because of this 
latter point and the obviously exorbi- 
tant costs involved, it is rarely used. 


ADVANTAGES OF HFAT TREATMENT 


While the extra low carbon grades 
and the stabilized grades of stainless 
steels are making valuable contribu 
tions toward the application of these 
illovs under corrosive service certain 
advantages of heat treatment must be 
stressed 

Ihe ASME Boiler Code Commit 
tee has recently approved the use of 
extra low carbon grades of 304, 316 
ind 317 for pressure vessels in the 
Special Case #1122. However, the 
corresponding heat treated standard 
grades have significantly higher allow 
ible stresses. Thus, for a given pr 
sure, greater wall thicknesses must be 
used when designing for extra low 
carbon types than for heat treated 
standard types. 

The use of either the extra low cat 
bon grades or the stabilized grades 
does not abolish the requirements for 
stress relicf heat treatment when de 
signing to code paragraph or 
U-69. Indeed, under anv circum 
stances where stress corrosion might 
be a factor annealing of the completed 
weldment is desirable 

Somewhat more dependable free 
dom from carbide precipitation is 
achieved by full anealing after fab 
rication than by reliance upon as 
welded extra low carbon material 

Due to the relative unavailabilit: 
of columbium as a stabilizing agent 
the straight 188 grades are more 


easily obtainable —End 
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WELDING LABORATORY —Center of research covering electrodes, procedures, 
i is ilable to dé the 


best procedures for shop and field welding. Extensive tests are made to adapt 
new procedures to automatic, as well as manual application. 


SPECTROGRAPHIC and X-ray diffraction equipment is used for exacting 
analysis of and at ring They ore used in 
special investigations relating to heat exchanger research projects. 


INDUSTRY COMES 
TO A.O.SMITH WITH 
HEAT EXCHANGER PROBLEMS 


Research and Engineering 
Building 
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METALLURGICAL LABORATORY —Heeat treating section where 
investigations are run to proper heat treating pro- 
cedures. Other sections ore lable for hi 


0. Smith 
Heat Exchangers 


for every service! 


Your heat exchanger problems are solved at A.O. Smith 


by top-flight engineers and technicians in metallurgical 
and welding research and by specialists in heat exchanger 
design. 


The quality of the materials selected is maintained by 


meticulous control procedures in our spectrographic and 
physical testing laboratories. 


Heat exchangers are made and assembled under strict 
shop quality control, using the most modern machine 
tools and other mechanical equipment. A. O. Smith has 
the experience and equipment to perform any necessary 
test before the finished exchanger is shipped. 


There is no limitation on A. O. Smith heat exchanger 
sizes, temperature or pressure ranges except those im- 
posed by the properties of the materials used. 


Besteon 16 + Chicege 4 + Cleveland 15 + 2 + Denver 2 


6 
Internetionel Division: P.O. Bex 2023, Milwevkee ! 


oy 
y 
: 
ta 
PHYSICAL LABORATORY—This laboratory hes complete facilities for per- 
forming tests necessary to determine exact physical properties of all steels Mes 
and alloys used in heat exchanger monvutocture. 
a, Heuston 2 + Les Angeles 22 + Midland 6, Texas + New Orieens nore 
New York 17 « Philadeiphie 3 + Pittsburgh 19 
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E PROTECTION... | | 
angerous or costly lec 
bellows seal of the Honeywell Series 700 Valveis. 
dangerous fluids. . . cant ssofvaluableor = = 
_ The Honeywell Series 700 wide band proportional co 
es you look for in a fine Write 
i your copy of Bulletin 700-2, 
ag ision, 1904 Windrim Avenue, Philadelphia 44,Pa. 
kK. 


eee FROM LOCAL RAW MATERIALS! 


Here are three Chemico-built plants that use 
locally available raw materials to produce large 
quantities of nitrogenous fertilizers with am- 
monia as the intermediate product. Each of these 
projects incorporates efficient, proven Chemico 
designs. 


MEXICO—This fertilizer project manufactures 
70,000 tons of ammonium sulfate per year. 
The ammonia is derived from natural gas and 
steam which provide the hydrogen, and from air 
which supplies the nitrogen. Sulfuric acid pro- 
duced from byproduct sulfur is mixed with 
ammonia to produce ammonium sulfate. 


EGYPT—This large Suez paee will eventually 
produce 200,000 tons of calcium nitrate annu- 
ally from limestone and nitric acid. The inter- 
mediate product, ammonia, is manufactured 
from the waste gas of a nearby petroleum refinery. 


INDIA—This large plant at Sindri is designed 
to produce 350,000 tons of ammonium sulfate 
per year. Major raw materials are coal, coke and 
gypsum—all indigenous to India. 


Chemico has a wide experience in the utilization 
of these and other raw materials for the produc- 
tion of ammonia and nitrogenous fertilizers. If 
you are thinking of producing ammonia or nitro- 
genous fertilizers, Chemico will be glad to consult 
with you and make specific recommendations. 


CHEMICAL CONSTRUCTION CORPORATION AS 


A UNIT OF AMERICAN CYANAMID COMPANY 
488 MADISON AVENUE, NEW YORK 22,N. Y. \ y 


CABLES ; CHEMICONST, NEW YORK 
TECHNICAL REPRESENTATIVE IN EUROPE — CYANAMID PRODUCTS LTD., LONDON Chemico plants are 
TECHNICAL ATIVE IN AFRICA — SOUTH AFRICA CYANAMID (PTY) LTD., JOHANNESBURG profit Ble investment 


SUROPEAN LICENSEE OF N. C. PROCESS | HYDRO-NITRO 5. A., GENEVA, SWITZERLAND 
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INSIST ON 
THE ORIGINAL 


VALVE 


AVAILABLE IN 2] PATTERNS 
HUNDREDS OF SERVICES 


Install the original Lunkenheimer “King- 
clip” wherever you need small and medium- 
size iron gate valves built to stand up under 
hard usage. It has been paid the high 
compliment of imitation — but is still un- 
i for workmanship and outstanding 
eatures. The distinctive steel clip provides 
unusual strength; the hand wheel has extra 
torque for easier, tighter closing; the famous 
Stemalloy* bronze stem travels in a special 
bronze bushing — never touches iron. Both 
Iron-Body-Bronze-Mounted and All-Iron 
designs are available. Ask your distributor 
for details. 


1RON 


WRITE FOR “King-clip” Circular 561, which will help you 
select the right “King-clip” Valve for your specific piping 
problem. The Lunkenheimer Company, Box 360P, Cincin- 
nati 14, Ohio. 


THE ONE Cart IN VALVES 
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ed by Richard V. Reeves 


Photo courtesy 


Standard Oi Co WN. J.) 


Is Supervision or a Free Hand 
Best for Research Personnel? 


A recent study strongly hints that the researcher who 
bosses himself contributes the most to his company. Do you 


agree? If you do, here’s evidence to back you up. 


Does your company get the most 
out of its research personnel? If it 
doesn't, perhaps it could by providing 
the climate that attracts and nurtures 
creative effort. 

But how do you define this opti- 
mum covironment in which the 
tive scientist flourishes? 

Research supervisors lave wrestled 
with this and similar question for 
many vears. More than a few have 
found the human clement in research 
a dammed important—though nebulous 

variablc 

Recently, Dr. Raymond Van Zelst, 
a psychologist at the Ihnois Institute 
of Technology and Willard A. Kerr 
thought it would be a good idea to 
study the work habits of the 467 
scientific and technical personnel at 
Armour Research Foundation and the 
Illinois Institute of Technology. This 
group made up a good sample of re 
search personnel and research prob 
lems, both fundamental and applied 
The 337 research projects that en 
gaged them, ranged from basic studies 
of the element silicon to high-pres- 
sure sterilization 

Drs. Van Zelst and Kerr received 
answers to 194 questionnaires from 
47 percent of the 467 research per- 


crea 
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sonnel and faculty members engaged 
in research activities at the institution 

Besides the usual question about 
age and professional rank, the psy 
chologists asked essentially: How 
hard do you work (a) at the office, 
classroom or laboratory; (b) at home? 
Ilow much have you accomplished in 
your research? Under what conditions 
do you like best to work? 

\long with the answers to the ques 
tions, the scientists got a pretty good 
picture of the average man engaged in 
research at Technology Center. For 
every man with a bachelor’s degree, 
three possess a doctorate and two have 
carned a master’s degree. ‘The average 
researcher is about 35, a member of 
four or more societies, a reader of 
more than five technical and scientific 
journals. He works 43-44 hours a 
week at his workplace and three to 
four more hours cach dav at home. 

Under what conditions does a tech 
nical man work best? First the psv- 
chologists asked about incentives, 
economic and humanitarian. Eight 
percent of the respondents said they 
were stimulated to do their best work 
when their organization stood to make 
money. Nineteen percent said they 
worked best when they, themselves, 


stood to profit financially. But the 
greatest majority-73 percent—were 
motivated by the desire to accomplish 
something they considered “good.” 

Asked, next, about supervision, the 
majority of respondents—62 percent 
preferred to have one person initiat- 
ing and carrying on research with com- 
plete freedom to  sclect assistants. 
Fourteen percent liked to have one 
person initiating a project and the 
group sharing equally in the execution 
of the work. ‘The remainder—24 per 
cent—suggested that any member be 
gin an investigation, but the group 
carry on the work and cach member 
share according to the value of his 
contribution. 

Do you prefer to have a deadline for 
vour work, was the next question. 

'wenty-six percent wanted no spe- 
cific deadlines. ‘The remainder were 
asked if they preferred a deadline set 
by their supervisor or themselves. 
More than percent—prefer 
red their own deadlines. The remain 
ing 23 percent said that they would 
rather let their supervisor assume this 
responsibility. 

In the category of productivity, the 
psychologists counted up the number 
of patents and publications of each re 
searcher giving publications the same 
weight as patents. The average was 
2.3 patents per man and 10.5 publi 
cations. 

Irving to correlate their findings by 
balancing productivity against work 
habits and preferences, the psycholo 
gists generalized as follows. 

Within the limits of the study, Drs. 
Van Zelst and Kerr found that the 
men who produced the most had 
carned more academic degrees, read 
more journals, belonged to more so 
cicties, put less emphasis on equality 
among associates, liked to set their 
own deadlines for their projects and 
were motivated more by altruistic 
goals. ‘The study also suggested that 
maximum productivity was achieved 
with (a) 28 hours per week of regi- 
mented work and (b) 3.5 hours per 
day of related homework. While this 
doesn’t advocate a 28 hour work week, 
certainly, no one will question the wis 
dom of keeping creative workers as 
free as possible of routine and rigid 
assignments. 


The editor thanks Dr. Van Zelst for 
making available the results of his study 
which were published in the Journal of 
Abnormal and Social Peychology, 
1951, 479: and for supplying further 
statistical results of the study which will 
be published in the March issue of the 
Journal. 
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BRIDGEPORT BRASS COMPANY 


CONDENSER AND HEAT EXCHANGER TUBE EDITION 


BULLETIN 
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rt” MILLS IN BRIDGEPORT, CONN. AND INDIANAPOLIS, IND. —IN CANADA: NORANDA COPPER AND BRASS LIMITED, MONTREAL 


ALUMINUM BRASS GIVES GOOD SERVICE 
Under Severe Operating Conditions 


<ontinuous operation associated 
with higher operating efficiency is put- 
ting a heavier burden on condenser 
and heat exchanger tubes. Alloys which 
gave a good account of themselves in 
former years when equipment was op- 
erated intermittently well within de- 
sign velocities, are failing under the 
grueling effect of constant operation. 

It is well known that petroleum re- 
finery units are kept going ‘round the 
clock month after month until break- 
down of individual pieces of equip- 
ment makes it more practical to shut- 
down the unit for major overhauling. 
Likewise in the power generating field, 
the accelerated demand for power in 
the last decade has in many cases not 
Only utilized standby equipment going 
@t full schedules but has often called 
for power output beyond design ca- 
pacity. 

This explains why alloys such as 
Admiralty, which gave such excellent 
performance in former years in certain 
eondenser installations, often fail pre- 
Maturely when used for retubing under 
Present severe operating conditions. 

On the other hand, such alloys as 
@uminum brass (78% copper, 2% 
aluminum and 0.03°%% arsenic, balance 
Zinc) have been growing in importance 
and are replacing Admiralty in many 
installations. Aluminum brass is in- 
herently more resistant to corrosion 
than Admiralty from both slow and 
rapidly moving sea water as well as 
polluted waters in harbors and rivers 
that are contaminated by sewage and 
industrial Aluminum brass, 
when replacing Admiralty, generally 
gives a better account of itself par- 
ticularly where inlet-end corrosion or 
impingement corrosion has been a 
serious problem. 

It has also been found that higher 
velocities of circulating water, either 
fresh or salt, are prone to attack Ad- 
miralty more severely than aluminum 
brass. It must be borne in mind that 
it is necessary to use arsenic as an in- 


wastes. 


hibitor of dezincification in aluminum 
brass as well as in Admiralty to assure 
longer service life 

In common with Admiralty, alumi 
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COMPARATIVE PHYSICAL AND MECHANICAL PROPERTIES 
OF ARSENICAL ALUMINUM BRASS AND ARSENICAL ADMIRALTY 


Aluminum 
ANALYSIS Brass 54 
Copper 77.0 71.0 
Tin 1.05 
Aluminum 2.1 
Arsenic 0.03 0.03 
Zine balance balance 
MECHANICAL PROPERTIES 
Tensile Strength—Soft 50.000 45,000 
Yield Strength—Soft 18.000 15.000 
Elongation % in 2” Soft 55 5 
Contraction in Area % Soft 72 71 
Rockwell Hardness—Soft 
Elastic Limit—Soft 16,000 18,000 
Modulus of Elasticity 
in Tension x 10° 16 16 
PHYSICAL CONSTANTS 
Density @ 68° F Ibs./cu. in. $01 308 
Specific Gravity 8.53 
Melting Pt. °F Liquidus 1780 1720 
Solidus 1710 1650 
THERMAL CONSTANTS 
Coefficients of Thermal Exp 
per 4 from 68°F to 572°F x 10-* 10.3 2 
per °C from 20°C to 300°C x 10-* 18.5 20.2 
Thermal C onductivity at 
68°F BTU /sq. ft./ft. he F 5a 64 
Calories /em*/cem ‘see 0.26 
Thermal Capacity (spec. heat) 
@ 68°F BTU /Ib oy 
@ 20°C cal. gm. 
ELECTRICAL CONSTANTS 
Resistivity ohms /mil foot 
(@ 68°F (annealed) 45 42 
Conductivity % IACS 
(¢ 68°F (annealed) 23 25 
(annealed) megmho-cm’* @ 20°C 0.133 0.145 
Resistivity, micro-ohm centi- 
meters @ 20°C (annealed) 7.5 69 
Color Yellow Yellow 
FABRICATION PROPERTIES 
Cold working Excellent Excellent 
Hot working Fair Fair 
Hot working Temp. °F 1400-1600 1200-1450 
Hot Working Temp. °C 750-875 650-800 
Machinability rating 0 30 
Soft soldering Good Excellent 
Silver brazing Good Good 
Oxyacetylene welding Good Good 
Carbon are welding Good Fair 
Resistance welding Good Fair 
Polishing Good Good 
Annealing Temp. °F 800-1100 800-1100 
SPECIFICATIONS 
AS.TM B-111-50 B-111-50 
U.S. Navy 
Federal WW.-T-Ti6a 


num brass has good corrosion resist- 

ance to sulphur compounds found in | 

various petroleum liquids and gases. 
The table giving comparative physi- 
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cal and mechanical properties of 
arsenical aluminum brass versus ar- 
senical Admiralty should be helpful 
to design engineers. (8022) 
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E ae Cutaway View of PARKER Aircraft Shutoff Valve Showing O-Rings. 


woof; to use 


PARKER synthetic rubber O-rings provide perfect, 
leakproof sealing with economy of weight and space 


THIS IS IT 


. . Without special complicated design . just a 
groove for the O-ring is needed. Economical in 
first cost, easy and simple to replace. For moving 
and non-moving applications. 

PARKER is the one source for all standard 
O-rings to meet specifications covering fuel, hy- 
draulic and engine oil services . . . and for special 
service O-rings of tested and approved compounds. 
Ask your PARKER O-ring Distributor for Catalog 
5100, or write direct to The PARKER Appliance 
Company, 17325 Euclid Avenue, Cleveland 12, Ohio. 


| TUBE FITTINGS + VALVES + O-RINGS 
&§ Plonts in Cleveland + Los Angeles + Eaton, Ohio + Berea, Ky. 
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O-RINGS 


ARE STOCKED BY 
THESE AUTHORIZED 
DISTRIBUTORS 


AKRON 


B. W. Rogers Co. 
850 So. High St 
Akron 9, Ohio 


BOSTON 


Irving 8. Moore Corp 
65 High Street 
Boston, Mass. 


BUFFALO 


Hercules Gasket & Rubber Co. 
327 Washington St. 
Buffalo 3, N.Y 


CHICAGO 


Shields Rubber Co 
564 W. Randolph St. 
Chicago 6, iM. 

Air Associotes, inc. 
5300 W. 63rd St. 
Chicago, 


CLEVELAND 


Cleveland Ball Bearing Co. 
3865 Carnegie Ave. 
Cleveland, Ohio 
Neff-Perkins Co 

1360 West 9th St. 
Cleveland 13, 


DALLAS 


J. N. Fouver Co. 
49 West Hancock St. 
Detroit 1, Mich 


FORT WORTH 


Adco Industries 
1413 Electric Bidg. 
Fort Worth 2, Tex. 


INDIANAPOLIS 


F. H. Langsenkomp Co. 
229 E. South St. 
Indianapolis, ind. 


LOS ANGELES 


Aero Bolt & Screw Co., Inc. 
107! Arbor Vitoe Ave. 
Inglewood, Calif 

Synthetic Rubber Products Co. 
1538 South Eastern Ave. 

los Angeles 22, Calif 


MIAMI 


Air Associates, inc 
Internationa: Airport 
Miami, 


MILWAUKEE 


Allrubber Products & Supply Co. 
612 South Second St 
Milwoukee 4, Wis 


MINNEAPOLIS 


Van Dusen Aircroft Supplies, inc 
2004 Lyndale Ave., South 
Minneapolis 5, Minn. 


NEW YORK 


Durham Aircraft Service Co 
5615 Northern Bivd 

Woodside, N.Y 

Nielsen Hydraulic Equipment Co. 
298 Lofayette St 

New York 12, N.Y. 


PHILADELPHIA 


Goodyear Supply Co. 
1506 Latimer St 
Philadelphia, Po 


PITTSBURGH 


Shields Rubber Co. 
137 Water St 
Pittsburgh 22, Po 


PORTLAND 


Hydraulic Power Equipment Co. 
2316 N. W. Sevier St 
Portiand 10, Ore 


ST. LOUIS 


Metal Goods Corp 
5239 Brown Ave 
St. Lowis 15, Mo 


WICHITA 


Stondord Products, Inc 


CANADA 


Roilwoy & Power Engineering 
Corp., itd 

3745 St. James St 

Montreal 30, Que 
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MAN OF THE MONTH: Ralph 


President of the Electrochemical Society 
as it celebrates its Golden Anniversary is manager 
of Dow's electrochemical division. 
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Rov A. Campbell. Clucf 
British American Onl Co. Ltd 
Since 1949, techmical assistant in 
the marketing department. Joined 
B-A in 1931 as resident chemist at 


oronto refit 
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Robert E. Wilson. Chairman of the 
on research, NAM, for Bick 
vear. Chairman of the 
Standard Oil (Indiana). Vice 

iirman of the NAM ¢ uttce 
R. G. Follis, chairman of the board t 
Standard Oil of California; Ran- lent of 
dolph T. Major, vice president and Lamb, 
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ANHYDROUS 


CRYSTALLINE 
MONOHYORATE 


BLOCKSON 


SODIUM PHOSPHATES 


Phosphate 


AnNMTOROUS 


Phosphate 


SODIUM FLUORIDE 
SODIUM SILICOFLUORIDE 
HYGRADE FERTILIZER 


BLOCKSON CHEMICAL COMPANY ¢ JOLIET, 
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Trisodium 

‘Phosphate 

_ Recent substantial plant additions express 
out te op with the increns- / 
ing demand for these products. 
/ 
Sodium 
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| versatile RED DIAMOND CO: | wn 
Can Do Many Industrial Jobs arbicit act | 


Tots 


Better: As a Retrigerant, As 2) fall research Prone 
| Chemical Reagent As an Inert | 


= 


P| cas, As Pressure Medium 
| sail Coupon For Full Facts. 


G. O. Cwme. B. B. 


B. Tume:. “« ember 


ln your own plant there are probably several 
operations where “Red Diamond” CO, can 


serve you probtably. You may have T. W. Hauf. Manager-provess in GE’s 
overlooked these possibilities or perhaps manufacturing department at Han 
you just haven't realized the great versatility ford Works, Richland, Wash. Ha : 
of Red Diamond CO,. We would welcome 
discussion of your plant operations, perhaps 
we can show you @ way to save with Red 
Diamond CO,. Let's get together William B. Brown. Manage: of Ge 
... mail the coupon today. ral M hemucal plant at Kaz 
— hake formerly plant mana 
942. Doctorate from 
Morris Fidelman. of 
the of Pau] V arbo. New 


GAS + LIQUID « SOLID 
(oer ree, 


WORLO'S LARGEST PRODUCERS OF CO, 
A Netione! Network of Service 

Jack C. Dart. Manager of research and 

1 te, rv Process Corp 

Miense bewe coe of Street, Mow York 17.0. D pix 
1 your see us 1 tory sin 4 Prev 
to duces spplice 1 Standard Oj] Development, 
of Red Nome Magno! Petroleum Co. Pan 
al O du New ass 
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im = M. L. Haider. Deput ooTrdimato 
. 
= 
| Red Diamond 
harge ot research and engmeecring 
You Can Count On! 
‘Purity ou Manager of peTTO 


for simpler, 
more accurate 
temperature 
control 


FIRST WITH BELLOWS 


CHeMmicat. ENGINEERING 


SYLPHON REGULATOR 999-T 
WITH DIAL-INDICATING THERMOMETER 


ITH THIS Sylphon Regulator 999-T 

you can control processing opera- 
tions better. For the dial-indicating ther- 
mometer tells you at a glance the temper- 
ature being maintained at the regulator 
bulb location. It eliminates the need for 
a separate thermometer adjacent to the 
bulb. And it helps make regulator 
adjustments easier, better, more accurate. 


More advantages! 999-T has a stainless 
steel frame for minimum heat conduction 
from valve to regulator head. Its 2-ply 
Sylphon bellows provides added power. 


Less height and weight make it more com- 
pact. Self-operating—requires no auxil- 
iary power source. Simply and sturdily 
constructed—ideal as standard equipment. 


For added assurance of uniform process- 
ing conditions . . . for better performing 
equipment .. . for prevention of wasteful 
overheating . . . you can count on 999-T. 
Ideal for all industrial processing temper- 
ature control. Particularly suited for stor- 
age water heaters... metal plating tanks... 
bottle washers... treaters ... slashers. For 
complete details, write for Catalog EC-A. 


Tamperaturs « Blows Devices « Callous 


FULTON SYLPHONR 


ROBERTSHAW FULTON CONTROLS CO.. KNOXVILLE 4. TENN, 


Canadian Representatives, Darling Brothers, Mentreal 
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PLATECOILS 


REPLACE CONS 


heat this parkerizing tank 


at the Lycoming Spencer Division 
Avco Corp., Williamsport, Pa. 


The only time this Platecoil was removed in over a year at 
Lycoming Spencer was to take its picture. The single 22” x 23” 


Platecoil has heated a 100-gallon Parkerizing tank, in daily use, 


»| without downtime. Built of Electro-polished Stainless Steel, 


the Platecoil has required no cleaning or repairs. Any deposit 
: that builds up on the coil during the course of operation is 


“shocked off” when the steam’ pressure is dropped in the coil. 
Notice how easy it is to lift the Platecoil out of the tank 
when the time comes that it does have to be cleaned, repaired 
or replaced. There are just two connections to loosen and both 
are outside the solution. The Platecoil merely is lifted out of 
the tank and replaced with little or no delay in production. 
They have about 
twice the heating area for a given space than can be obtained 


Platecoils have other advantages, too. 


with pipe coils. Thus smaller size Platecoils can be used to 
save initial cost, tank space and handling time. 

Learn how you can cut your heat transfer costs by send- 
ing today for Platecoil bulletin No. 61. 


Coremed cmd Rapsired Withest Deraping Terk Solution 
Greater STU Trensfer Per Unit Ares 
Weighs Onty Holl os Mach es Pipe Coll 
We Tereeded Joint: Tank 
Tamh Capos ity 

Fast, 


DLATECOIL | 


KOLD-HOLD MFG. CO. 


Cc. 


NAMES IN THE 


Carl Pacifico. Director of the devel 


News, cont. 


cite) manager: Alex G. Oblad. 
With Hloudry since 1947. Previous 
research posts with Standard Oj} 
(Indiana), Magnolia Petroleum, 
Texas State Research Foundation 
From assistant director to director 
of research: G. Alexander Mills. Pre- 
viously, a member of Dartmouth’s 
department of chemistry. From 
chicf of the economics section, re 
search and development depart- 
ment, to director of development: 
Theodore A. Burtis. 


opment department, Wyandotte 
Chemicals Corp. He has been a 
member of the company’s field 
service staff. Previous employers 
Calvert Distilling Co., Publicker In 


dustries Inc 


Pacifico R. EF. Vivian 


Robert Vivian, Chemical produc- 


tion specialist, U. S. Mutual Se- 
curity Agency, special mission for 
economic cooperation to Italy. On 
leave from his post as dean of engi 
neering, University of Southern 
California 


Harold E. Graves. Chicf chemical en 


Cc 


gincer with Jackson and Church Co 
it Saginaw, Mich. Formerly pro 
fessor and head of the department 
of chemical engineering, Universitv 


of Rhode Island 


. D. McCleary. From manager of 


process development to manager of 
basic research, Naugatuck Chemical 
Division, U. S. Rubber Co. His 
successor: J. N. Judy, formerly man 
ager of technical service labora 
torn 


George W. Swenson and Hubert J. 
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Tierney. Vice presidents, Minne 
sota Mining & Mfg. Co. Mr. Swen 
son began working for 3M as a 
research chemist in 1928. Mr. ‘Tier 
ney, with the company since 1927, 
will head manufacturing and prod 
uct research and development for 
the company’s new tape group 
coordinating operations of the firm’s 
cellophane, industrial, masking, 
gummed paper, electrical and sound 
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recording tape divisions Since 
1949, manufacturing manager head 


ng tape manufacturing and _re- 
search 


a 
4 
4 M.D. Banus R. W. Bragdon 
M. Douglas Banus. Associate director 


of research in charge of the chemi 
cal research laboratories, Metal Hy 
drides, Inc., Beverly, Mass. Doctor 
ite in chemistry from New 
issistant director of research: Rob- 
an ert W. Bragdon. With the com 
; pany since the founding of the r 
search laboratory m 1947. New 
member of the engineenng staff 
Bernard A. Gruber, formerly at Bat 
telle’s division of nonferrous metal 


lurg, 
Wesley D. Schroeder. Supervisor, 


plasticizer research in the plastici 
zer division of the Pittsburgh Coke 
and Chemical Co. Formerly with 
Dow Chemical, GE, and lastly, 
Rohm & Haas. Doctorate in or 
ganic chemistry from the Univer 
sitv of Kansas. 


Robert Simha. Adjunct protessor of 
chemical engineering, Pro 
fessor at Howard University 1942 
to 1945, following which he was a 
consultant for the National Bureau 
of Standards. 


W. H. Congleton. With American 
| ae Research and Development Corp., 
Boston. Previously with the re 
search department of Standard Oil 
be Indiana). Studied at Princeton and 


Harvard 


= Robert ‘T. Haslam. Member of the 
board of directors, Dewey and Alm 
Chemical Co., Cambridge, Mass 
lormer vice president and director 
of Standard Oil (N.J.). Currently 
President of U. S. Pipe Line Co., 
director of W. R. Grace & Co, 
director and member of the execu 
tive committee of Ethyl Corp, 
director of American Gas & Electric 
Co. and Worthington Pump and 
Machinery Corp. Prior to joining 
Standard Oil in 1927, professor of 
chemical engineering at MIT 


Alex M. Henricks. From service engi 
neer in the Boston office to service 
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3M Office Building 

These are typical statements com- 
ing from the Coated Abrasives Divi- 
sion of Minnesota Mining and Man- 
ufacturing Co., St. Paul, since the 
installation of DAY Type “AC” 
Dust Filters. 

Used for the recovery of abrasive 
materials, the DAY Filters are re- 
claiming abrasive dusts with better 
than a 99.998°, efficiency. This high 
filtering eificiency is possible be- 
cause the principle of operation ina 
DAY Filter permits the use of a high 
grade filtering felt. In addition, the 
other rigid dust control require- 
ments of the 3M Company are being 
met. 


Coated Abrasives Division 


NOW SERVED BY 


requirements. . 


clean. 


ADVANTAGES OF DAY TYPE “AC” DUST FILTERS 


Conti 


Operation ... 
reverse air jet rings move slowly up and 
down the filtering tubes, cleaning con- 
tinuously. 


Constant Air Volume . . . assured by 
back pressures leveling off after start- 
ing. 


Higher Air-To-Cloth Ratio .. . 10, 15, 


or even 20 to 1 ratios with uniform back 
pressures. 

Smaller Units, Less Floor Area Re- 
quired . . . with no sectional shutdowns 
necessary for cloth cleaning, less filter is 
required for equal volumes of air. 
Separated Dust Streams . . . several 
different product streams may be 
handled simultaneously without mixing. 


EASY PLANT HOUSEKEEPING: The 3M Company also reports that these ad- 
vantages make plant housekeeping easy and result in a clean plant—an aid 
to employee morale, high production and low plant maintenance costs. 

71 YEARS’ EXPERIENCE IN INDUSTRIAL DUST CONTROL 


The DAY Company is proud to offer skilled engineering and service gained 
through 71 years’ experience in the engineering, manufacture and installation 


of dust control systems for industry. 


If you have a dust problem, DAY can 


provide an effective and economical solution. DAY engineers are at your service 
for plant studies and cost estimates. CALL OR WRITE-TO-DAY FOR MORE 


INFORMATION. 


856 3rd Ave. N. E. Minneapolis 13, Minn, 
_ IN CANADA: P. O. Box 70N, Ft. William, Ontario 
Bronch Plants in Ft. Worth, Buffalo and Welland, Ontario 


Licemed by H. J. Mersey, Jr 


DAY DUST CONTROL 


‘Meets our rigid 


Keeps our plant 
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USES SMALL VOLUME 
= OF AIR AT LOW 
PRESSURE 


KEEPS BULK MATERIALS MOVING 


BIN-FLO units in bins, chutes, hoppers, etc., restore flow 
characteristics to dry, finely ground materials which tend to 
pack or bridge in storage. Types for all materials and con- 
ditions. No moving parts; simple installation, negligible 
operating cost, no maintenance cost 
BIN-DICATOR bin level indicator— “The Eyes 
of the Bin’ —automatically reports levels of 
materials in storage, automancally controls 
hiling machines. prevents waste 


THE BIN-DICATOR CO. 


13946-D1 Kercheval © Detroit 15, Mich 


DOMETER 


@ FOR GAUGING LIQUIDS 


OF ALL KINDS 
Tank 
© APPROVED BY 


UNDERWRITERS’ 
LABORATORIES WRITE FOR COMPLETE DETAILS 


THE LIQUIDOM ETER corp 


36-29 SKILLMAN AVE., LONG ISLAND CITY.ILN.Y. 


Names iv tHE News, cont. 


engineer headquarters staff, Hall 
Laboratories, Pittsburgh, Pa. From 
1939 to 1940, supervised the Hall 
control laboratory. Chemical engi 
neering graduate of the University 
of Pittsburgh. His successor in Bos 
ton: Edward S. Stewart. 


George Karmmofsky. Assistant to the di 
rector of research, Blaw-Knox Co.'s 
chemical plants division. Joined 
Blaw-Knox in 1943; active on the 
research staff of the fabricating di 
vision. Inventor of the Rotocel Ex 
tractor. Chemical engineering grad 
uate of Purduc 


G. Karnofsky J. C. Siegesmund 


John C. Siegesmund. Vice president 
engineering, Eli Lilly and Co 
Joined the company at the begin 
ning of his working career m 1919 
Director of the engmeering division 
1944 to 1951; since then, executiv« 
director of the function. Purduc 

graduate 


John F. White. Superintendent of 
Monsanto's Everett, Mass., plant 
Joined the company’s research d& 
partment in 1928 


William E. Knappman. ‘Technical 
rector, United Lacquer Mfg. Corp 
Has been chief chemist of Reich 
hold Chemical Co.'s eastern resin 
division sales service laboratories tor 
four vears. lor ten years previous, 

with General Chemical Co 


Albert E. Forster. Vice president and 
member of Hercules Powder Co.'s 
executive committee. For the past 
eleven vears, general manager of the 
naval stores department. Elected 
to the board of directors in 194] 
With the company since 1925. New 
general manager of naval stores 
Paul Mavfield, formerly assistant 
gencral manager. Joimed the com 
pany in 1925 as a chemist 


Irl C. Schoonover. Assistant chief of 
the organic and fibrous materials 
division, National Bureau of Stand 
ards. Since 1935 with the bureau's 
dental materials section, most re 

cently as head of it. 
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ARE YOU BUYING JUST A PUMP 


BETTER PUMPING? 


There's a pumping expert near your plant who will gladly give you 4 
sound advice on any pumping problem. He's your Gardner-Denver field 
engineer—a man trained to help you plan good pumping installati . 
a man experienced in achieving dependable pumping that's easy on the 
power budget. 

Write today for the name and address of the Gardner-Denver pumping 
expert nearest you. 


Typical - 
Pump Installations — 
Gardner-Denver Engineered 


> 
Here, Gardner-Denver Side-Suction 
Centrifugals boost line pressure to 
process requirements. 


This constant water supply sys- 
tem depends on a heavy-duty 
Gardner-Denver Double-Suc- 
tion Centrifugal. 


All types of Gardner-Denver Centrif- 


> 


For horizontal or vertical instal- 
lations — the Gardner-Denver 
Close-Coupled Centrifugal. 


SINCE 1859 


ugal Pumps are made in many sizes 
and capacities. That means you can 
easily get the right pump to meet 
your needs efficiently. 


GARDNER-DENVER 


Gardner-Denver Company, Quincy, Illinois 


in Coneda: Gardner-Denver Company (Canada), Ltd., Toronto, Ontario 


THE QUALITY LEADER IN COMPRESSORS, PUMPS AND ROCK DRILLS 
311 
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NAMES IN THE News, cont. 


George O. Lines. General manager, 
Commercial Solvents’ new aninal 
nutrition division. Has been man 


Write PSC About 
iger of the company’s Peoria plant 


“| PROCESS 
pi since 1946. Chemistry graduate of 
al PIPING lowa Weslevan College 


William L. Rodich. From assistant 
general manager to general manager, 
laminated and insulating products 


206 Oregon St 
Wilkes-Barre, Pa 


NICHOLSON 


TRAPS - VALVES FLOATS. 


tories in Detroit. Formerly head of 
the laboratories’ chemical engineer 


a production engineer for Du Pont 


John ©. Pritchard. Head of the new 


process evaluation division of the 
research department of American 
Potash & Chemical Corp. From 
1941 to 1952, with the engineering 
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department, GE's chemical division 
ee With the company since 1950 4 
Former emplovers: S. B. Penick and 
‘ Co. Merck, Winthrop Chemical ; 
Graduate of Brooklyn Polytech 
Fabricated from Complete Range of Alloys, 
Any Diameter Up to 60”, and in Any Shape 
PSC welded process tubing is furnished Any diameter up to 60”; wall thicknesses H 
in any alloy whatsoever. This feature ac- to 3/8”; temperatures to 2200°. Pre- W. L. Rodich B. Andersen Pe 
counts for its wide application in meeting cision fabrication of tubing assemblies % 
the unlimited variety of heat, corrosion, is @ specjalty. Send b/p t ‘ 
oxidation conditions in process plants. or write as to your needs. Bjorn Andersen. ‘lechnical director, € 
Celanese \ company vice presi- 
THE PRESSED STEEL CO., 707 N. Penna. Ave., Wilkes-Barre, Pa. 
r, central research laboratories for the 
: last four vears. New associate re 
) search directors at the company’s 
‘ ) Summit, \. J. works: B. B. Allen 
. and R. 'T. Armstrong. New coordi- 
Nicholson Traps Help nator of technical in New 
CUT STEAM COST |....:... 
Bradley Dewey. Director, W. R 
Grace & Co. President of Dewev - 
S$ 5 00 N) 0 0 A YEAR ind Almvy Chemical Co. which he 
‘ag 5 organized in 1919. During World 
War II he was the country’s rubber 
At one of the nation’s large trapping, which resulted from director 
processing plants a campaign _ the installation of Nicholson 
to promote economical steam thermostatic traps. To see G. R. Cuthbertson. Assistant tactory - 
use by improving heat trans- why an increasing number of manager of U. S. Rubber’s Los e 
fer efficiency has resulted in leading plants are standard- Angeles plant. Started with the : 
a yearly saving of $500,000. izing on Nicholsons for posi- company as a res uch chemist im . 
Credit for a fair portion of this tive drainage and faster heat 1937 r 
is given to improved steam transfer,send for Bulletin 152. a 
Edward J. Johnson. Staff assistant to 
the superintendent of chemical serv- 
ices at Ethyl Corp.'s research labora 


ing section. Joimed Ethyl in 1936 
Graduate of Tri-State College. His m 
successor in the chemical engineer = 
ing section: Theodore Carron, with oe, 
BULLETIN 152 the company since 1946. Formerh oy 
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department of Du Pont. University 
of Wisconsin graduate. 


William B. Baker. Director of product 
development, Armour L aboratories 
Previous employers: Calco Chemi- 
cal Division, Laboratories Unbe 


Angel, F.. R. Squibb 


Philip J. Elving. Professor of chemis 
trv, University of Michigan. Pre- 
viously a Du Pont visiting lecturer 
in chemistry at Harvard 


Robert H. Helle. echnical superin- 
tendent to direct process control 
and development of the Chem- 
strand Corp.'s Decatur, Ala., plant 
Has been supervisor of the com 
panv’s Marcus Hook, Pa., pilot 
plant. Formerly a member of Ameri 

can Viscose Corp.'s research depart 
ment. Studied at Oberlin College, 
Fenn College and the University of 
Rochester 


B. E. Thomas. Director of foreign 
manufacture for Monsanto's organic 
chemicals division. Has been a 
production manager of the division 
since 1943. Joined Monsanto in 
1917. Now division production 
manager: Paul G. Marsh, who has 
shared the post with Mr. Thomas 
since 1949. A Monsanto emplovee 
since 1923. Assistant production 
manager: John R. Durland, former 
lv manager of the division's plant 
at Nitro, W. Va. His successor at 
Nitro: James H. Zwemer, formerly 
in charge of the chlorine plant the 
company is building for the Chemi 
cal Warfare Service at Muscle 
Shoals. Ala 


Lawton A. Burrows. General technical 
director of Du Pont's textile fibers 
department. Has been manager of 
the technical division of the ex 
plosives department. From assistant 
director to director, nvlon research 


Chiles E. Sparks. 


Wallace B. Mathews. Coordinator of 
engineering and engimecring — re 
search. Formerly assistant chicf en 
gineer in the general office. Joined 
Standard in 1923. New head en 
gineer, manufacturing cnginecring 
department: Robert R. Penman. 
Formerly head engineer of the en 
gineering department at Whiting, 
Ind. New assistant chicf engineers 
of the manufacturing engineering 
department: Wilbur G. Guild and 
Ben Franklin. 


Erwin G. Somogyi. Director of re- 
search for Monsanto Chemical 
Co.’s Merrimac Division. Since 
1950, associate research director of 
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BEST SOURCES 


jor CHEMICAL PROCESSING 


TALC - - ALL GRADES 


Complete range of grades for every 
industrial and U.S.P. need— 


Call on Whittaker 
“The Tale House” 


\W/HITTAKER 


Processing Dept. 
New York 13, N.Y. 260 West Broadway 


ut 
Richardson Agencies, itd. 454 King Street, W. Toronto 


ROTAMETER 


Dowel Pins are the difference 
Sjojojoy 

& stainiess steel dowel pins precisely align the side | 
plates and end fittings and are the keys to quick, 
trouble-free assembly and maintenance. The metering 
tube is installed after the frame is completely assem- 
bled. Tube breakage due to strain and misalignment 
is thereby eliminated. It’s as simple as placing a round 
peg in a round hole. 
Check These Advantages! 

Low Maintenance 

Corrosion Resistance 

Vv Greater Operating Safety 

Vv Certified Accuracy 


You will find these and other important advantages in 
Brooks FULL-VIEW Rotameters. 


Write for Bulletin No. 110-E. 


ROTAMETERS 
BROOKS 
‘ROTAMETER | 


with emphasis on SERVICE 
Lensdale, 
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F 
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: 
COMPLETE PRODUCT LIST 
= 
= 
= 4 
. 
| 
| 
= | 
bs 
‘ 
: 
> 
i 
si 
| 
A 


Wherever AIR or GAS is used 
Investigate STANDARDAIRE 


AXIAL FLOW BLOWERS 
STANDARD’S engineered- 


for-production program has resulted in 


the acceptance of Standardaire Blowers 
for virtually every important industry. 
Blowers are currently being produced 
for a wide range of applications in a 
rapidly expanding market and in 
many instances to suit specific require- 
ments and specifications. The amazing 
acceptance of Standardaire Blowers is 
indicative of their superior operating 
characteristics, high efficiency and 
dependable performance in round-the- 
clock service. For further details we 


invite you to consult with our engi- 


neers. They will be glad to study 


your air or gas problems and make 
recommendations. Write Dept. F.2 


READ STANDARD CORPORATION, 
370 Lexington Ave., New York 17, N. Y. 


Blower to deliver 2850¢.f.m, 
at 1160 r.p.m. 


Engineers like the STANDARDAIRE principle 


RECENT BLOWER USERS: Amalgamated Sugar Company + Brillo Manufacturing 
Co., Inc. « Chicago Pump Co, + Cleaver-Brooks Company » Dow Chemical of Canada, 
Ltd. + E. I. DuPont de Nemours & Co, + Fairbanks, Morse & Company + Hercules 
Powder Co., Inc. + Hills Bros. Coffee, Inc. » Husky Oil Co. » Koppers Company, Inc. 
Monsanto Chemical + National Advisory Committee for Aeronautics « Ozark-Mahoning 
Co, + United States Navy + Standard Brands, Inc. + West Jersey Paper Manufacturing Co. 


BLOWER-STOKER DIVISION 


FORMERLY 
Co., Inc. 


@ THe ts CHANGED 
CORPORATION 


NEW YORK « CHICAGO « ERIE « YORK « LOS ANGELES 


Charles H. Hofrichter, 


Marv L. 


March 


NAMES IN THE News, cont 


the company’s plastics division. 
Jomed the staff of Monsanto's con 
trol laboratory of the organic chemi 
cal division, St. Louis, in 1935; 
group leader in the research depart- 
ment, 1937; assistant research di 
rector, 1948 


Elwyn A. Holtgrewe. From assistant 


superintendent to superintendent 
of Victor Chemical Works’ plant 
at Tarpon Springs, Fla. Started 
with Victor in 1939 in the engi 
neermg department, Nashville, 
Tenn., plant. Graduate of lowa 
State 


. A. Heltgrewe kK. F. Rumbel 


Keith EF. Rumbel. New member of the 


staff of chemical engineers at At 
lantic Research Corp., Alexandria, 
Va. Previously assistant professor 
it MIT and director of its school of 
chemical engineering practice, Buf- 
falo Station. 


Jr. Research 
section chief, research and develop 
ment department, Olin cellophane 
division, Industries, Inc 
Formerly, Du Pont research chemist 
in the fields of cellophane and new 
films development. Studied at 
Hiram College, University of Buf 
falo (Ph.D.), Northwestern. New 
chief, engineering section: Michael 
Karelitz. Previous employers: Per 
kin-Elmer Corp. and General Pre 
cision Laboratories. Studied at Cal 
lech and the University of Pitts 
burgh 


Alexander. Chairman of the 
committee on nomenclature of the 
ACS division of organic chemistr 
Assistant to the director of research, 
Universal Oil Products Co. Univer 
sity of lowa graduate 


Harrison S. Brown. Recipient of the 


ACS Award in Pure Chemistry 
Professor of geochemistry in the 
California Institute of ‘Technology 
From 1946 to 1951, assistant pro 
fessor then associate professor at the 
Institute for Nuclear Studies and 
the department of chemistry in the 
University of Chicago 
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“ORLON” tames acip THAT EATS INTO PROFITS 


Filter lasts 90 times longer with “Orlon’’ 


Acids involved in wet filtration usually eat up 
the filter fabric in a very short time. But now, 
with fabrics of ““Orlon” acrylic fiber, acid is no 
longer the problem it used to be. These acid- 
resistant fabrics deliver amazing economies in 
hydraulic filter presses. 

For example, a fabric of ““Orlon’’ was in- 
stalled in a filter press operating in a 17°; sul- 
furic-acid system. This new fabric lasted 90 
times longer than the fabric previously used. 
Even greater than the savings in fabric costs 
are the savings realized by the reduction in 
shutdown time for replacements. 

In a new filter process using a rotary-type 
filter, it was found that no fabric but a fabric 
of “Orlon” could withstand the conditions of 
acid and heat—plus the unusual flexing in- 
volved. By making this new rotary filter sys- 
tem practical, “Orlon” has helped save the 
manufacturer thousands of doilars annually. 

Your business, too, may benefit from the 
unique combination of properties found in 
“Orlon.”’ Besides resisting heat and acid, this 


Du Pont fiber withstands the damaging effects 
of sunlight and continuous exposure. It has 
high strength, wet or dry; and good abrasion- 
and stretch-resistance. 

Fabrics of “Orlon” have uses ranging from 
hydraulic press cloths to work clothes; from 
convertible tops to industrial thread. Perhaps 
“Orlon” can help you in your business. Write 
E. I. du Pont de Nemours & Co. (Inc.), Tex- 
tile Fibers Dept., Room N-2504C, Wilming- 
ton 98, Delaware. 

“Du Pont's trode-mark for its acrylic fiber 
(Du Pont mokes only the fiber 
not the fabric or finished product.) 


REG. U.S. paT.OFF. 
BETTER THINGS FOR BETTER LIVING 
+ ++ THROUGH CHEMISTRY 
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INDUSTRIAL NOTES 


NEW LOCATIONS 


B. F. Goodrich Chemical Co. bias 
moved its sales offices on the Pa 
ie Coast to 714 West Olmpu 
Blvd Los \nge les 


Chemo Puro Mfg. Corp. lias moved 
its executive offices to Queens Blvd 
ind North 32nd PL. Long Island 
Citv, N.Y 


Hewitt-Robbins Inc. moves its head 
quarters offices from New York to 
Stamford, Conn., early im April 


Kennecott Copper Corp. has moved 
its executive offices m New York 
to 161 I ist 42nd St 


Martin Dennis Co., manutacturer of 
leather-tanning chemicals, has con 
solidated its Newark and Kearny 
N. plants at Kearny 


Petro-Chem Development Co., cng: 
neers and designers of processing 


furnaces for the petroleum chem 


il and allied industrics, has moved 
its headquarters to 122 Fast 42nd 


St.. New York 
NEW REPRESENTATIVES 


Sauereisen Cements Pittsburgh 
Pa.. manufacturer of technical and 
mdustral cements and bonding 
ompounds, has appomted Mont 
gomery Bros. as its exclusive West 
Coast distnbutors. Montgomer 
maintains offices and warchouses im 
San Francesco and Los Angeles 
Portland, Or md Seattle, Wash 


Ampco Metal, Inc., Vilwaukee, hia 
ippomted Upton, Bradeen and 
James Ltd. of Canada as an exclu 
ive distributor of resistance weld 


me ty dies, holders. rods. bush 


Fenwal Inc., Ashland, Mass.. has ap 
munted J. C. McDougall S 
itth:, as its sales representative im 
most of the state of Washington 


American Metallic Chemicals Corp.. 
Portland, Ore., has ippointed Cald 
vell Chemical Co.. New York. a 


ts exclusive sales representative 


Godtrey L. Cabot, Inc., Boston. ha 
ippointed Henry L. Grund Co 
Cleveland, as exclusive agents for 
the sale of Cabot carbon blacks to 
the paint, ink, plastics and related 
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idustnes in the northern Ohio 
ea 


Cleaver-Brooks Co., Milwaukee, has 
ippointed the V. N. Harwood Co., 
Buffalo, N. Y., as representative tor 
the sale of its boiler equipment 


Hercules Powder Co.'s cellulose prod 
ucts department has appointed 
Harrisons & Crosfield (Canada 
Ltd. its distributors m Canada, 
except British Columbia. 


Ontario Paper Co., Ltd., has appointed 
Dow Chemical Co. as world market 
sles representative for its vanillin 
The Ontario company is building a 
new $1.3 million plant at Thorold. 
Canada, designed to produce 400.- 
000 Th. annually. 


NEW NAMES 


Thompson Horticultural Chemicals 
Corp., St. Louis, Mo., has changed 
its name to Thompson Chemicals 
orp 


Midland Glue Products Co., crnidak 
Mich., has changed its name to 
Midland Adhesives & Chemical 
Corp 


Alan Porter Lee. Inc... Morristown 
N. J. has changed its name to Alan 
Porter Lee Associates 


NEW FACILITIES 


du Pont de Nemours and Co. 
\ cellulose sponge plant to be op 
crated by its film department. ‘The 
plant represents an expansion ot 
the company’s present sponge pro 


duction facilitics at Buffalo, N.Y 


Culligan Zeolite Co.—New equipment 
md additions to its San Bernat 
dino, Calif., plant which will doubk 
the company's production of silica 


gel 


Davison Chemical Corp., Baltimor 
\ S7 million plant near Lak 
Charles, La., to produce catalyst on 
large scale for petroleum-cracking 
refineri Production is scheduled 
for carly next vear 


Eston Chemical, Inc., Los Angcles 
\ $50,000 addition to its agricul 
tural chemical plant for DDT 
BIIC, Toxaphene and other basic 
insecticide concentrates 


American Cvanamid Co.—\n expan 
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sion of its microspheroidal cracking 
catalyst plant near Michigan City 
By mid-summer capacity will be 
$00,000 bbl. dailv. 


U. S. Rubber’s Naugatuck Chemical 
Division—A Los Angeles plant for 
rubber latex and plastic materials 


Standard Oil of California—\ 
thetic phenol plant at Richmond 
Calif... to get under construction 
shortly now that government ap 
proval has been obtained. It will 
produce phenol and acetone for 
Standard subsidiary, Oronite Chem 
ical Co., using a recently-developed 
svnthesis process in which neithe: 
sulphuric acid nor chlorine is used 


Rayonier Inc.—A $25 million pulp 
mill with a capacity of 250 tons 
of purified wood cellulose in Doc 
torville, Ga. The mill will use an 
improved process which pemnits 
production of superior grades of 
wood cellulose, primarily for high 
tenacity varn applications 


International Graphite and Electrode 
Corp.—.\ $10 million expansion at 
its Niagara Falls plant which will 
greatly merease production of graph 
ite clectrodes. 


Fansteel Metallurgical Corp., North 
Chicago, Il.—Doubled capacity to 
produce tungsten and molybdenum 
metals. Uhe continuing expansion 

program will also treble capacity to 
make selenium rectifiers and in 
crease by one-third the company’s 
output of cemented carbide cutting 
tools 


Carborandum Co.—Doubled produc 
tion at its Vancouver, Wash., plant 
due to a $3.3 million expansion pro 
gram 

Reichhold Chemicals, Inc.—\ $1.5 
millon expansion of its phenol 
production plant in ‘Tuscaloosa, Ala 
\ necessity certificate has just been 

CC ived trom DPA 


Vickers Petroleum Co.—A 6.0100 bb! 
per dav thermofor catalytic crack 
ing unit at its Wichita, Kans., plant 


nion Oil Mill, Inc., West \lonroe, 
L.a.—A chemical solvent plant to in 
crease by 5,000 Th. per day the com 
pany's output of cottonseed oil 


Lion Oil Co.—A $5 milhon expan 
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FREON 
SULPHUR DIOXIDE 


HYDROGI 


ETHYL 


SULPHI 


ROMIDE 


ANH 


RRO 


CYCLOPROPANE 


FLUORINE 
ROUS AMMONIA 


IDE 


AETHYL CHLORIDE 
SARBON DIOXIDE 


SULPHUR HEXAFLUORIDE 
ETHYL CHLORIDE 


for shipping any type of gas 


sure your products are fully protected— 
both in transit and in storage. Rugged 
Hackney Cylinders are deep drawn from 
quality metals. Skillful fabrication and 
controlled heat-treating add still further 
to their strength and durability. 


Choose Hackney Cylinders—and save 


money on your shipping and handling 
costs. Designed for safe handling and 
for convenient filling and emptying, 
Hackney Cylinders are light in weight. 


SAFELY and at LOWER COST! 


Choose Hackney Cylinders — and be 


Correct design, high strength materials 
and uniform wall thicknesses all help 
eliminate excess weight—save money 
for you on every shipment you make. 


Each one of these strong, lightweight 
Hackney Cylinders is specially designed 
for a particular type of gas. Each one is 
made from the most suitable metal— 
to exacting specifications developed 
through our long and intimate experi- 
ence with the properties of metals and 
gases. Write for full details. 


Pressed Steel Tank Company 


Manufacturer of Hackney Products 


1447 S. 66th St., Milwaukee 14 © 1325 Vanderbilt Concourse Bidg., New York 17 
203 Henna Bidg., Cleveland 15 © 936 W. Peachtree St., N.W., Room 113, Atlanta 3 
208 S. LaSalle S1., Room 792, Chicage 4 © 553 Roosevelt Bidg., Los Angeles 14 
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CONTAINERS FOR GASES, LIQUIDS AND SOLIDS 
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MATERIAL PROCESSING EQUIPMENT 


sion program for its 
Ark., refinery. New process units 
will include a catalytic cracking unit 


. . 
plus engineering KNOW-HOW with integral vapor recovery equip 


ment and a 1,150 bbl. per day 4 
Ukylation plant 
Humble Oil & Refining Co.—A\ 
search center in Houston % 


lavlor Fibre Co., Norristown, Pa 
\ district office in Pittsburgh, Pa., 
headed by W. H. Slocum 


WET OR ORY S PACKAGED” Gt GRINDING SYSTEM Columbia Cellulose Co., Port Ed 

wards, B, € An increase in facih 
ties which brings production of 
high alpha pulp from 200 to 300 
tons daih 


U. S. Rubber’s Naugatuck Chemice! 
Division—A branch office in Mem 
phis, Tenn., for the sale of rubber 


and plastic latices 


COUNTER-CURRENT CLASSIFIERS Selas Corp. of America, Philadelphia 
SAND WASHERS \ Pittsburgh, Pa., office under 
the direction of John L.. Wilson 


CONICAL MILLS 
Bulletin 17-B-11 
TRICONE MILLS, Bulletin AH-414-11 


Sharp & Dohme (Philippines) Inc 
\ $500,000 pharmaceutical manu 
facturing laboratory in Manila 


Oli ies, 
ROTARY DRYERS, KILNS, COOLERS lin Industries, Inc.—Advanced 
Bulletin 16-D-11 search and development laboratories 


in Pisgah Forest, N. C.. to evolve 


new and amproved cellophane, poh 


“_p-11 ethylene and other packaging films 


Bulletin 33-0 (fr 


tion to its textile dvestuff laboratory 


which doubles its size 


Utah Oil Refining Co.—A 51 million 


expansion program at its Salt Lak« 


City refinery including six new gaso 
i AAS e line and crude oil storage tanks with 
A 1 capacity of 384,000 bbl... two pipe 


lines and a steam boiler 


AIR CLASSIFYING SYSTEMS 


THICKENERS, CLARIFIERS 
Bulletin 35-C-11 


Continental Can Co.—Fiber drum 
a Se manufacturing plant to be built in 
: 
| Pittsburgh, Calif 
Borden Co.— An NPA authonzed out 
a door type resorcin plant to be built 
AUTOMATIC BACKWASH it Dominguez, Calif., estimated t 
ROD MILLS SAND FILTERS cost $600,000. It will produce at & 
Write for Bulletin Bulletin 46-A-11 least 300 tons annualh 
NEW LINES 
HARDING, 
Aerosol products through the pur 


¢ om AWY, Rat£éio chase of the patents, copyrights, 


trade names and inventories of the 


YORK, PENNSYLVANIA — 240 Arch St. Main Office and Works Co. Hoburt, Ind 


MEW YORK 17 © SAN FRANCISCO Il © CHICAGO 6 © HIBBING. MINN. © TORONTO} = issex Conveyor, Inc., Newark, N. J. 
E St «24 Cabfornia St. W. Wacker Dr. 2016 First Ave 200 Bay St \ unit which lifts and dumps any 
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Gilt Stainless Pipe is Tough to Get. . . 


using light weight Schedule 5 Pipe ~ 


— will almost double the supply 
you pay less per foot! 


What Schedule 5 Pipe Is — How It Hooks Up With Tube : 
A light wall pipe, Carpenter Schedule 5 gives you This pipe is easily adapted to use with existing lines | 
more feet of pipe for every pound of scarce stainless of tubing or Schedule 40 and 10 pipe, using simple | 
steel. So you can quickly see how Schedule 5 connectors available from several manufacturers 


increases the amount of pipe available and reduces ' 


Why It Means More Pipe 
your cost per foot. Plus the fact that the larger I.D. een mare feet of pal for every pound of mate- 
means increased flow area. 


rial with Carpenter Schedule 5 Stainless Pipe. And 
we don’t have to tell you how important it is to get 

How Schedule 5 Reduces Costs : more stee/ from every pound of nickel 

First saving is 40> to 50% on the cost of your pipe. and chrome these days. 

And, because Schedule 5 lets you use the next 


l much % 
smaller | by as as 25% Dete Sheets give you complete information 
your costs of valves, ings, etc. about Carpenter Schedule 5 Stainless Pipe “hy 

Write for your personal copy. 


y THE CARPENTER STEEL COMPANY 


lif ? Ailoy Tube Division, Union, N. J. 
a C77) 2 Export Department: Carpenter Steel Co., Reading, Pa. ““CARSTEELCO” 
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©@ 
i 
i( 
5 
bars’ 
STAINLESS TUBING & PIPE : 
- guaranteed on every shipment 
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One 


NICHOLS 
Engineering & Research Corporation 


70 Pine St., New York 5, N. Y. 


1920 N. Meridian St., Indianapolis 2, Ind. 
40 S. Los Robles Ave., Pasadena 1, Calif. 
1477 Sherbrooke St. W., Montreal 25, Canada 


NICHOLS EQUIPMENT 


Multiple Hearth 
Vortrap* Classifiers + Nichols Fr: 


Niro* Sprey ers * Nichols Bork Burning Furnec 
Sintering Mochinery Pelletizer-Mixers 
Tronsportow Tr 


eighers* + 
* Reg. U.S. Pat. OF. 


oo Four Services 


Furneces (Herreshof and Wedge) Nichols Freemen 
eeman* Flash Roasters + Tubulor 
Coolers * WNichols Industrie! Waste Incinerctors + The -— 
Sewoge Slv Dryers ond Incinerators Nerce Tower 

1GMT- 


INpustRIAL Nores, cont. . . 

free flowing material, handles bags, 
bulk and drums. Essex will manu- 
facture and service the unit for cus- 
tomers cast of the Mississippi. Col- 
son Equipment & Supply Co., Los 
Angeles, has been similarly serving 
western customers 


Electronic Rubber Co., Stamford, 
Conn.—Polvwviny! chlornde myection 
molding and extrusion compounds 
for non-clectrical uses 


Acheson Industries, Inc.— Pigment 
dispersions. Expansion im this di 
rection has been made possible by 
icquisition of plants in Philadelphia 
of the Peerless Printing Ink Co 
ind Synthetic Lacquer & Varnish 
Co 


Mine Safety Appliances Co., Pitts 
burgh, Pa.—Radiation detection in- 
struments manufactured bv Beck- 

man Instruments, Inc 


NEW COMPANIES 


Flexible Metal Hose Mfg. Co., Costa 
Mesa, Calif., to turn out flexible 
metal conduit serving a wide variety 
of shielding applications and flex 

ible metal hose for both fluids and 


ZAases 


Erdmann Mixer Co., Matawan, N. J.. 

to design and supply turbine type 
isitators to the chemical and allied 
industries 


American Bitumuls & Asphalt Co., to 
manufacture and sell on a nation 
wide scale various types of paving 
asphalts and special asphalt prod 
ucts. The new company ts a merger 
of the American Bitumuls Co. and 
Stancal Asphalt & Bitumuls Co 
Both are subsidiaries of Standard 
Oil of California 


Hevden Export Corp., a wholly owned 
subsidiary of Hevden Chemical 
Corp., to specialize in sales of anti 
biotics, pharmaceuticals and chemi 
cals in Western Hemisphere coun 
tries. Paul van der Stricht has been 
clected president 


Magnex Corp., Jamaica, N. Y., to 
manufacture transformers, nuclear 
instruments, relay mechanisms and 
other electronic equipment. Com 
pany president: Everett Patterson; 
board chairman: S. R. Sperans 


Fricke and Kazmann, Consulting En- 
ginecrs, Stuttgart, Ark., to specialize 
in the integrated development of 
surface and ground water supplics 

Investigations, reports, designs 


March 1952 


ENGINEERING 


CHEMICAL 


its name implies, is an integrated organization 
experience-qualified engineers and technicians: 
ready to serve you. Nichols facilities come under 
general headings, any one or all of which are 
extensive research to assist our clients in coping with , 
|, met ical and sanitory engineer 
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Here’s what 


we meant by 


Send for 
free copy of 
Bulletin B-12 


A survey by a Dicalite Engineer enabled 
this manufacturer to cut filteraid usage 
by 667/s% per gallon of throughput 


One of the many products in this manufacturer's line is varnish. 
It was being filtered by precoat only, using 100 Ibs. of filteraid 
to deposit on the cloths of a 200-sq. ft. plate and frame press 
before starting to filter each 1000-gal. batch. A survey by a 
Dicalite engineer led to saving both time and filteraid. First, a 
switch was made to a higher-flowing grade of Dicalite filteraid. 
Only 25 Ibs. of this material (Dicalite 4200) was used for the 
precoat, but 75 Ibs. were used in continuous addition to the var- 
nish as it was being filtered. In this way 3,000 gallons were fil- 
tered with satisfactory clarity before the press needed cleaning. 
RESULT: 1) 100 Ibs. of Dicalite filtered 3,000 gallons instead 
of the 1,000 gallons put through by the former method; 2) cycle 
length was tripled, so that two press cleanings were eliminated 
in filtering 3,000 gallons and saved considerable down time and 
overtime. Such spectacular savings are not always possible, but 
our engineers find many cases where filteraid consumption could 
be reduced 10% to 15% without any ill effects to operation or 
product quality. If you feel that a check of your filtration opera- 
tion or stretching your available supply of filteraid will be help- 
ful, or if you have acurrent filteration problem, write our nearest 
office. A Dicalite engineer will gladly call at your convenience. 


DICALITE FILTERAIDS 


DICALITBoivision, creat vaxes carson conrorarion 


NEW YORK 17, N.Y. *« CHICAGO 1, ILL. « LOS ANGELES 17, CALIF. 
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Maximum expansion ond 
contraction provided. 


French-type gosket provides 
easy installation. 


Withstands repeated fiexing 
without damage 


The answer to difficult 
piping problems in your plant 


Here is the new “JOHN CRANE” Teflon Bellows Type Con- 
nector which will solve many problems in the chemical industry. 
Fabricated of chemically inert Teflon, it economically serves 
as a vibration dampener as well as an expansion joint—con- 
nects misaligned couplings. The unusual properties of Teflon 


allow the expansion joint to be flexed repeatedly with 
out damage. 


End flanges of the joint are actually French-type envelope 
gaskets made integral with the joint for simple assembly 


between companion flanges insures a tight, leak-proof 
seal on installations. John Crane Bellows Connectors are 
made to your specifications in a wide range of sizes to fit 
your particular needs 

Consult with “JOHN CRANE” engineers now on 


the uses of remarkable new Teflon in effectively 
handling corrosive liquids and gases 


Write for informative catalog 
on Teflon and its applications. 
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CRANE PACKING COMPANY 

_ 1809 BELLE PLAINE AVE. e CHICAGO 13,1LUINOIS 
Offices in All Principal Cities in United Stotes and Canada ‘ 
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_ (ELECTRONIC WEIGHT CONTROL) 


Remote, Instantaneous, 
Dial-Control Formula 
; Changing and 
Ingredient Selection 


Richardson Auto- 
matic Bulk Scale set up for 
operation with the Select-O 
Weigh. Discharge from E-50 would 
be through hopper to next operation 
on floor below. 


Control panel for Select-O-Weigh haond- 
ling constantly varying amounts of a 
single moterial Weight desired is set on 
control dial, and compensation on smalier 
vernier knob below it. Multiple control 
diols for multiple ingredients 


The Richardson Scale Company, Clifton, N. J., will be glad 
to supply information on: 


Feeder-Weigher Systems © Automatic Bulk Weighing Hopper Scoles 
Automatic Bagging Scales © Bag Sewing Conveyors © Packers 
Process Control Panels and Select-O-Weigh 
Please write direct to our Clifton office, or to the nearest 
of our branch offices, located in Atlanta, Boston, Detroit, 
Minneapolis, Cincinnati, Wichita, Montreal, Omaha, New 
York, Pittsburgh, San Francisco, Toronto, Buffalo, Chicago, 

Philadelphia, Houston. 


Write for Select-O-Weigh Bulletin #0351. 
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- 
iy 
Multiple 
from feeders 
be 
~~ | 
: 
| 
; h, Richardson's =) 
to push-button simplicity. For — 
measure, and deliver uptotwelve {= 
ingredients from a single, pre-set, ; 
changes formulas instantly, 
_with the setting of a dial—no sliding 
poise adjustments or manual weight 
“changing. And a single, automatic MM 
to twelve or more. 
Select-O-Weigh is designed for 
either cumulative or consecutive 
_ weighing, and can be used with 


Idea For Maintenance Program 


Plant maintenance procedures cannot be rightly com- 
pared, this engineer discovers, but they can be successfully 


studied in the light of conditions in individual plants. 


Men, sce vou are in a hole. 1 
cant get von out, but | can 


with vou 
Calvin Coohdge made this remark 


om 


to a group of farmers during the de 
pression. But Methods Superimtend 
ent Olver Etheridge of A. Stale 
Manufacturing Co. used it at the re 
cent Plant Miaimtenance Show m 
Philadelphia to describe the failure ot 
a project 

\ly company is a part of the wet 
om mulling industry. ‘There are onh 
1 few relatively large units in the en 
tire industry, and basic processes and 
equipment m all plants are very simi 

Several years ago our company 
md some of our competitors, under 
took a project of Comparmg our mam 
tenance cost data through the coopera 


tive cffort of mamtcnance cngmecrs 


wcountants, and some top cutn 
Weal vanted to know wheth ou 
mamtenance costs were reasonabl 


md there was hope that the compar 


ons would furnish pertinent informa 
tion directly applicable to mainte 
nance cost reduction 

Insofar as accomplishment of the 
desired ends, the entire project Wa 
i complete tailure The failure was 
not that comparative figures could not 
be developed; the failure was that we 
ould not tind conclusive significance 
tor the ommparisons.” 

From the ashes of this experiment 
lthendge uncovered some of the fac 
tors that make such comparisons of 
litth we. And he uses these factor 
is an argument for his conslusion 

Lhe effectiveness of a maintenance 
program can be judged only in relation 
to the physical conditions and man 

ment policies prevailing in the par 
ticular plant.” 

Maintenance of any particular pice 
f equipment depends upon both it 
design and its use, he claim But 
naimtenance mav also be greatly af 
fected by the operating and financial 
pohicn t the particular company 
Nhaintenancs just a part of business 


ind “until we begin to consider the 
combination of production cost, main 
tenance cost, and the capital structure 
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ot our business, the apparent cost of 
maintenance ts apt to be misleading 


FACTORS 


Starting with a few variable factor 
that have impact on maintenance cost 
data, here is Etheridge’s argument 

\ccounting procedures: Accounting 
procedures vary widely, and although 
thes mav all satisfactorily serve the 
purpose of financial guidance to top 
management, there is often need for 
the establishment of special account 
ing procedures to furnish the analvsis 
ot mamtecnance we now desire 


“The effectiveness of a main- 
tenance program can be 
judged only in relation to the 
physical conditions and man- 
agement policies prevailing in 
the particular plant.” 


Wage pohcies are so different and 
changing that maimtenance labor can 
% measured as manhours better than 
dollar cost 
Labor policy as regards accepted 
| of productive effort of manpower 


Labor policy as regards separation 
ot work bv trade skills vs. general 
maintenance men 

Policy as regards high replacement 

lngh maimtenancc Some com 
panies, as policy, run equipment to 
destruction and replace with new 
equipment, whereas other companies 
try to maimtaim the same type equip 
ment at near new mechanical effec 
Tivcness 

Plant safety policies: “The require 
ments for guards, interlocks, and other 
ifety devices that have no productivs 

but tend to increase maint 

it wt 

Plant appearance policy as regards 
maintenance for show purposes or 
maintenance only for functional ef 
tectiveness 

Production policy: Some companies 
have an excess of machines to allow 


J, Cote and Digests Edited by 4. J. O’Brien, Jr. 


cttectwe use of labor, whereas other 
companies have excess labor to msurc 
maximum use of machines The 
maintenance problems are quite dif 
terent 

If no one can furnish reference data 
by which we can judge our mainten 
mce performance, we should not be 
discouraged There are untold op 
portunities for developing our own 
standards of reference for our own 
plant and for our own needs. We 
can alwavs establish a basis of judging 
present conditions and predicting the 
tuture by comparison with our own 
past operations 

Our first step in maintenance anal 
Sis Was a classification ot accounts 
for the job orders used with all main 
tenance work These accounts de 
pend only on the class of work done, 
ind are not related to the depreciation 
and taxation problems which enter 
imto our accounting for financial pur 
poses. These classifications are 

Improvements: changes and addi 
tions to productive processes (new 
construction 

\lterations: process changes involv- 
ing no mamtenance or additional 
process equipment 

Service: general service to produc 
tive departments 

Major replacements: replacement of 
buildings or equipment in kind when 
change exceeds 50 percent of origi 
nal valiuc 

lools 

Safety 

Fire damage restoration. 

Repairs: repairs, adjustments, minor 
replacements 

Outside work 

Special jobs: plant services not as 


sociated with production 


These classifications, with routine 


recaps of totals, allowed analysis of 
the trends and changes in the main 
tenance department expenditures as 
1 

The plant is also subdivided by 
buildings and department on a basis 
of the divisions m production super- 
ision \t regular intervals cach 
yperating supervisor is furnished a 
record of the maintenance manhouw 
ind materials furnished to his depart 
ment by class of jobs and totals 

Ihe reason for this continuous re 
porting: Process supervisors share in 
the responsibility for maintenance 
costs within their departments. Also 
the best analysis of maintenance ef- 
fectiveness is gained by continuous 
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DRACCO SOLUTION FOR EFFICIENT HANDLING... 


operatinc costs keduced 
WITH DRACCO CONVEYORS- 


Combined manual and mechanical methods of 
moving bulk waste treatment chemicals through 
a Pennsylvania metal products plant were costly 
in terms of extra labor, production interruptions, 
and reduced plant efficiency. 

Dracco eliminated these problems, replacing 
the slow manual operation with a Dracco Pneu- 
matic Conveyor system. Bulk pebble lime and 
ferrous sulfate are now picked up by intake hop- 
pers directly under railroad cars. They are con- 
veyed 540 feet, at five tons per hour, to the 
Dracco receiver and storage bins on top of the 
waste disposal building One man operates the 
system. 

The fast, automatic Dracco system produced 
immediate and profitable results. Physical han- 
dling, labor and material costs were reduced to 
a minimum. 


The end result of this improved plant efficiency 
is typical of the cost-saving technique of handling 
dry, bulk materials with Dracco Pneumatic 
Conveyors. 


DRACCO CORPORATION 


Hervard Avenue and E. 116th Street * Cleveland 5, Ohic 


Further information on the advantages of Dracco 
Pneumatic Conveyors as applied to your materials 
handling problem may be had by writing the nearest 
Dracco representative or Dept. C-3, Cleveland, O. 


Diagrammatic view of Dracco Pneumatic Conveyor installation showing sys- 
tem and piping location trom existing railroad to new woste treatment 
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LEE 


CORROSION-RESISTANT 


KETTLES 


Lee Kettles meet every processing 


need. They are practical, easy to 
clean and keep clean, meet all 
sanitary regulations and are avail- 
able in sizes up to 500 gallon ca- 
pacity. 

For longer service and greater all- 
around dependability, specify LEE 
Corrosion-Resistant Kettles. 


Our descriptive technical bulletins 


sent on request. 
METAL PRODUCTS CO., INC. 


| LEE 417 PINE STREET, PHILIPSBURG, PA. 


ALL LEE KETTLES ARE MADE TO A.S.M.E. CODE 


why 
THE PRATER ROTARY AIRLOCK FEEDER 
is vital to your process plan 


PREVENTS AIR LEAKAGE AT THE 
DISCHARGE OF PNEUMATIC FOU IPMENT 
This precision-built rotary feeder is specially designed 
to eluminate air leaking into the collector 

and to feed dust out of the system as it is collected 
Used as a volumetric unit, the Prater Rotary Airlock i 
ideal for feeding granular or powdered materials 
into mixers, blenders, hoppers at a pre-determined 
The Prater Rotary Airlock Feeder is furnished 
as a complete “package unit’’ or may be purchased 
without motor, 


PRATER PULVERIZER COMPANY 
1517 So. 55th Court, Chicago 50, Ill. 


QED, cont. . . 


observation of small units of ou 
plant. 

By focusing our attention to the 
sinaller divisions of our plant, we find 
that cach department has its particu 
lar problems that furnish a challenge 
to our engineering skill to find better 
methods, better materials, and equip 
ment more suited to our needs 

Besides departmental analysis, we 
have undertaken several general proj 
ects applicable to the entire maimten 
ance department. The first such 
project was the improvement im com 
munication, transportation, and cleri 
cal procedures in developing and 
transmitting work orders. 

4 recent plant enlargement in- 
cluded building new centralized shops 
for all divisions of the maintcnancc 
department. At this time we installed 
two-way radio communication — be 
tween the job dispatching center and 
our maintenance trucks and cranes 
We also installed a pneumatic tubc 
system for transmission of written 
orders between the shops and the 
work dispatching center. Both of thesc 
developments have proved effectiv« 
for our plant. 

A second major project has been 
the analysis of our use of skilled labor 
To do this we are using several trained 
time study men to continuously 
sample our performance and establish 
the distribution of the workman's 
time. This investigation has revealed 
some very interesting facts 

First. it revealed a net effectiveness 
of only 65 percent. Second, it re 
vealed that the primary cause of lost 
effectiveness was managerial rather 
than any unwillingness of the work 
men to do their part. Third, it was 
found that insufficient and inaccurate 
information in the original work 
orders was the greatest single caus 
of lost time and wasted effort of the 
maintenance workman 

These findings led to the third 
major maintenance project that of 
improving our work orders and obtain 
ing more effective planning and 
scheduling. This project is still in its 
infancy, but the analysis and experi 
ments made to date indicate the pos 
sibility of important changes in pro 
cedure 

Previously, most work orders were 
originated by production foremen and 
supervisors. Any apparent complica 
tions were field checked bv assistant 
foremen from maintenance shops 
before assignment of workmen. The 
volume of orders was too great to allow 
preliminary field check of all orders 

It was soon found that the original 
work orders, as prepared by produc- 
tion rather than maintenance person 
nel, did not reveal the orders that did 


March 1952—Cuemicat ENGINEERING 


+. 
5 
. 
4 
‘ 
= 
— 
hae! 
ae 
i 
PRATER / 
= | 
326 


BEFORE A close-up shows aluminum collector plates in clean 
PRECIPITRON cells. This is the way they appear after periodic 
washings, which dispose of the trapped air-borne particles. 


* 


AFTER only 244 weeks cleaning “normal atmosphere” air, the 


same plates had accumulated this much dirt. PRECIPITRON 


stops air-borne dirt, soot, pollen, oil mists. 


AGAINST INVISIBLE DIRT 


Air that’s “fit to breathe” isn’r clean enough. A particle 
of invisible air-borne dust, no larger than 1/100,000 of 
an inch, can create an image on a bombsight behind 
which a battleship might hide. Minute corrosive parti- 
cles will mar the super-finished surface of a vital engine 
part. Contamination by bacteria-carrying specks is dan- 
gerous in hospitals, laboratories or food processing plants. 
In industrial and commercial buildings, in industrial 
processes, in communication centers, stores, offices, and 
even the home—dirt is costly everywhere. 


But PRECIPITRON—the electronic air cleaner—will take 
all the dirt out of the air, down to particles so tiny that 
they can be seen only with an Ultra Microscope! 

If you wish to add electronic air cleaning to your present 
systems—or if you wish to put air to work with Sturte- 
vant air handling or air conditioning apparatus incor- 
porating electronic air cleaning—contact your local 
Westinghouse-Sturtevant Office; or write Westinghouse 
Electric Corporation, Sturtevant Division, Hyde Park, 
Boston 36, Massachusetts. 


you CAN BE SURE...1F ITS Westinghouse 


4-80227 


Ol MIST CONTROL THE HOME 


COMMERCIAL BUILDINGS INDUSTRIAL PROCESSES 
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Heat- 
Transfer 
Surface 


@ High Efficiency 
@ Long Service Life 
@ Low Maintenance Costs 


You are assured of high efficiency in heating or cool- 
ing — long service life —low maintenance and service 
costs, when you specify .\erofin extended-surface 
heat exchangers. 

The reason is obvious: Aerotin makes heat ex- 
changers exclusively — offers you the results of 
unequalled experience, unequalled production facili 
ties, unequalled materials testing and design research 
—and the guidance of a complete, highly skilled 
engineering staff, at the plant and in the field. 

For the most practical solution to your heat- 


exchange problem, ASK THE AEROFIN MAN. 


Aerofin units do the job 
Better, Faster, Cheaper 


Aerofin is sold only by manufacturers of nationally 
advertised fan system apparatus. List on request. 


OED, cont 


md did not require field check prior 
to assignment. ‘There were but two 
solutions: cither field check all work 
orders, or improve or change the 
source of the original orders. Before 
wnving at a tentative solution we 
found ourselves confronted with three 
pertinent questions 

Can production personnel be ex 
pected to furnish work orders im sufh 
cient accuracy and detail to avoid 
complete recheck by trained main 
tenance personnel? 

lo what extent should productive 
supervision be responsible for maint: 
nance of equipment within their pro 
ductive control area? 

Should work orders be reasonably 
complete when they are originated. 
or should a request for service madc 
by nontechnical personnel be fol 
lowed by a technical man to imspect 
ind write the order? 


\s an experiment, we placed men 
of the rank of assistant foreman from 
the mamtenance shops as maintenance 
supervisors in certain divisions 
of our plant. These men, though un 
der the direct control of the mainte 
nance department, were assigned as 
stuff assistants to the production fore 
nen of their assigned areas. Then 
duties 

Inspection of equipment 

Consultation with production su 
pervision as to need and urgency of 
corrective action 

Consult with and advise mainte 
nance shop foremen of special prob- 
lems bevond their scope m exper 
cnce 

lo prepare work orders, including 

complete description of work to 
be done with recommendation of re 
placement, field repair, or shop repair; 
furnish size and type of equipment 
involved; list material and special 
tools required for work (sketches if 
helpful); estimate type and number 
of workmen required; furnish schedule 
of availability for maintenance of prox 
CSS equipment 


RESULIS 


In the areas where these exper 
ments are being made, we had the 
following promising results 

Ihe area maintenance supervisors 
ire rapidly becoming a one-man chan 
nel for all maintenance problems in 
the area, eliminating multiple com 
munications which were often so un 
satisfactory that they created a barricr 
of lack of confidence between mainte 
nance and production departments 

The quality of work orders is so 
much higher that it will take some 
time to realize the full potentialities 
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of the new plan in improved plan 
ning and scheduling 

The inspection of equipment is tar 
supenor to that obtainable, cither 
from production personnel or shop 
located inspectors. 

The special skills of the mainte 
nance shop foremen are more effective 
when the need for such skills is morc 
clearly recognized by the higher level 
of field inspection 

Last, but not least, we foresee m 
the area supervisor of this level the 
possibility of developing preventive 
maintenance schedules of regularly 
recurnng work orders. We believe that 
this would not climinate the need 
for this type maintenance organiza 
tion, but it would allow enlargement 
of the territorial coverage of each man 


HERBICIDES 


..- 4 Question of Population 


\ctually how useful are today’s 
herbicides? The organic gardening 
school, stoutly represented by author 
farmer Louis Bromfield, does not be 
heve in them. On the other hand, the 
realists, forcefully championed by the 
Department of Agriculture, claim 
they have an essential part in our agri 
cultural economy 

Last month the department's 
search administrator Byron Shaw, 
before the Southern Weed Control 
Conference in Atlanta. got off some 
hard facts 

Recent experiments in Ohio 
\ corn field treated chemically to con 
trol weeds produced 111 bushels to 
the acre. A similar plot with weeds 
uncontrolled produced 87 bushels. In 
another experiment, weed competition 
reduced yields from 80 to 30 bushels. 
a loss of 41 bushels or more than half 
the crop 

Work reported from South Caro 
lina is even more stnking With 
2.4-D to control weeds, 33 bushels 
per acre were produced on land that 
viclded only 9 bushels when weeds 
were unchecked 

“In one Oklahema area where sage 
brush was controlled and the pastures 
were improved, beef production went 
up >0 percent. 

We need fundamental research on 
plant growth, for example, to find out 
why present compounds kill 99 per 
cent of the tops of mesquite in some 
places, but only 50 percent of the 
roots 

“The pressure is on us. With de 
mands for 1952 production the high 
est in history, farmers can’t wait 3 
or 6 vears for us to get all the “ifs” 
and “buts” straightened out. ‘They 
necd results. 

“Our farmers will have to produce 
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Natural and 
Coke Oven Gas 


Now Used in 


Birmingham District 
than Greater New York 


SOUTHERN NATURAL GAS COM- 
PANY — headquarters Birmingham—has_ in- 
creased its system's capacity more than 175°% 
in the past five years. This Company trans- 
ports natural gay to Alabama and adjacent 
States. Alabama Gas Corporation, a subsidi- 
ary, distributes this gas to the Birmingham 
district and $2 municipalities in central Ala- 
bama. It also distributes coke oven gas, pro- 
duced in Birmingham, to users in this area. 
Construction of 109 new coke ovens by Ala- 
bama_ By-Products Corporation, Sloss-Shef- 
field Steel & Iron Company and Republic 
Steel Corporation will increase this coke 
oven gas supply 33 13°, by early 1952. 


Christopher T. Chenery, Chairman of the Board of Southern Natural, 
has cited these reasons tor his Company's great growth 


“Our Company's exp mirrors the spectacular advance of 
the Birmingham district and our markets in the Southeast. Our sec- 
tion has become one of the country’s important industrial areas. Tran- 
sition from a cotton-dominated region to one of diversified industry 
and agriculture has been an outstanding factor in its economic prog- 
ress. This has helped create a buying power that today absorbs a 
steadily increasing volume of manufactured goods. Growing pur- 
chasing power of the colored population has likewise been most im- 
portant. Their living standards have risen remarkably fast. Our 
Company foresees acceleration of the present industrial development 
throughout our territory. This is why we have projected a further 
long-range program to provide additional capacity, far exceeding that 
we have today.” 


Central district of the Southeast is Bir- 
mingham. The Committee of 100 or 
any of the undersigned members of the 
Executive Committee will welcome 
your imquiries for specific, confidential 
data regarding the advantages of this 
district for your plant, office or ware- 
house. 


IRMINGHAM 
OMMITTEE OF 100 


1914 Sinth 


Clorence B Hersen Cloude W Schenbecher 
Prewdent Prendent 
The Bem inghom News Sloss 

Sree! & wen Co lovemon & 
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Co of 

Persons 
Mervyn Sterne Prevdew Tennessee ( 
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SOLENOID 
VALVES 


Built to Handle Tough Jobs! 


COMPLETELY SEALED VALVE MECHANISM. Valve stem is packless and 
sealed by internal diaphragm Widely favored for handling inflammable or 


toxic gases or liquids 


SELF-CLEANING DESIGN. Con be used successfully for handling heavy 


seot is accessible for cleaning 


EXPLOSION-PROOF SOLENOID HOUSING. Isoloted coil minimizes heat trans 


fer, baking. Lever action provides power advantages to avoid overloading 


f solenoid 


RENEWABLE VALVE DISC. Supplied with composition or metal disc to suit par 


ticular requirements. Wide choice of materials available for valve and trim 
VISIBLE ACTION. Note that valve action is visible and can be tested by hand 


In an emergency the valve can be manually operated 


Ask for recommendations 


REGULATOR COMPANY 
2570 So. Washtenaw Ave., Chicago 18, Ill. 


sticky 
materials because the valve interior is simple, port area large, and outlet 
downward, thus taking advantage of natural gravity flow. Note that valve 


OED, cont. . . 


~ 


saves time... increases output 


Fletcher Centrifugals are designed to provide top production. 
whether it's Filtering. Separating. Extracting. Dehydrating 
or Clarifying. 


They are designed to accelerate quickly into highest, safe 
running speeds. Rapid braking reduces time between dry- 
ing and discharging. Unloading, too, is plished with 
ease aad alacrity. Details of these operati are explained 
in our catalog “Centrifugals for the Chemical Industry”. 
Send for a copy. Fletcher Engineering advice is available 
without obligation. 
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YARDSTICK 


“Modern life requires that we use daily 
in industry. in business and in our 
homes many tools and materials which 
possess inherent capacities to injure 
health. The extent to which we can use 
them with minimum risks to ourselves 
and others might be considered a meas- 
ure of our social advancement.” 
Joun M. Foutcer 
Director of Hasketl Laboratory 
E.1. du Pont de Nemours & Co. 


more, aud still more, in the vears 
ahead. Our growing population is the 
reason. We're now growing at the 
rate of 24 million people a year. If 
that sounds like just another fgure to 
you, try to imagine a city like Atlanta 
springing up to full size in a little 
over two months.” 


ADSORPTION 


... From Coconuts to Coal 


Coconut shell is extremely dense 
In the form of activated charcoal, it 
gives a high punfying effect per unit 
volume. Before the last war, the 
Army found it an ideal filler for the 
gas mask canister. But when the war 
came, the Japanese moved in on the 
major source of supply 

\t a recent meeting of Chapter, 
Alpha Chi Sigma, in Baltimore, Brg 
Gen. Charles E. Loucks, deputy chict 
chemical officer, told about the prob 
lems of finding a substitute 

On a weight-for-weight basis, w« 

nutld make a usable charcoal from 
wdinary oak wood. But we didn’t use 
it because a gas mask canister using 
t would be too bulky to carry around 
Great adsorptive capacity is required 
in our activated charcoal 

\ poor substitute for coconut shell 
can be made from anthracite and 
semi-anthracite coal, but these sub 
stances, after they are activated, have 
too great a percentage of ash. The 
soldier would be carrying around one 
third activated charcoal by weight and 
two-thirds by weight of dead ash. So 
that would be a poor solution 

When we tried to make activated 
charcoal from bituminous coal, in the 
normal manner, it swelled as it docs in 
coking, and we were unable to pro 
duce a satisfactory product. However, 
is a result of a great deal of experi 
mentation, it was found that good 
quality soft coal could be  slighth 
oxidized prior to carbonization and 
the oxidized coal then did not swell 
when it was carbonized. 

“In this way it was possible to 
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THE DISCS AS THEY GO TO YOU 


Sometimes, in emergencies, the standard relief valve operates too 
slowly or fails altogether from clogging or damage by corrosion. 


Our Rupture Discs are sure — act instantly — because they are without 
the disadvantages imposed by small passages or moving parts. 


We make them of precious metals and, for certain applications, of 
base metals with a protective coating of platinum, gold or silver on 
one or both sides. They are immune to corrosion and are designed to 
fit the conditions under which they must operate. 


The production of refined noble metals for Rupture Discs, and the discs 
made from them, are specialties of ours. There is a wide range of sizes 
guaranteed to blow at pressures of a few pounds or many thousands. 
Quick deliveries can usually be made. 


By sending for our booklet with detailed 
descriptions you may be taking @ step to 
save yourself a costly shut-down. 


113 Astor Street, Newark 5, New Jersey 
New York San Francisco Chicago 
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Removal of liquids entrained in gases 
is simple . . . economical . . . effective 
—when you use Metex Mist Elimina- 
tors! As the mixture passes through 
the Mist Eliminator, the entrained 
liquid is wiped out and retained by the 
extensive KNITTED wire area—until 
it coalesces into drops that are large 


enough to fall back through the rising 
flow. The gas passes on—freed from 
entrainment. 


Efficiencies 95° or better + Little if 
any pressure drop * Can be installed 
in existing equipment + Made of prac- 
tically any metal * No moving parts 


Werth looking into, isn't it? Ask for your free copy of “Metex Mist Eliminators”, an 8-page 


brochure that's pocked with facts. 


Or write us about your specific entrainment problem. 
J 


METAL TEXTILE CORPORATION 


KNITTERS OF WIRE MESH FOR MORE THAN A QUARTER CENTURY 


RY 


Maybe it all does look pretty much 
the sume at first glance. But when 
a firm has been making wire mesh 


661 East First Avenue 


Roselle, N. J. 


WIRE 


for 70 years man and boy, there's bound to be a little more to it than 
meets the eye—a little more know-how in engineering and weaving, a 
litte more quality in the product, a little more service and satisfaction 


for the user. 


JELLIFF WIRE MESH 
| JELLIFF WIRE MESH 
JELLIFF WIRE MESH 
JELLIFF WIRE MESH 
cifications. 


* 


You can depend on it. 


is woven in all ductile metals 

is woven in all commercial weaves 

is woven in widths up to 72 inches 

is economical. Every foot runs true to the spe- 


* * 


JELLIFF WIRE MESH is a quality product and has been for 70 years. 


Write today for full details about JELLIFF WIRE MESH, JELLIFF 
WIRE MESH PRODUCTS, and JELLIFF’S CONSULTATION SERV- 
ICE on wire-mesh engineering. Address Department 15. 


THE 0. «co. JELLIF F mec. conr 


‘SOUTHPORT 
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maintain the structure of the coal or 
wood substance quite as well as in 
coconut shell. Then by further treat 
ment a splendid type of activated 
charcoal for use in gas mask canisters 
was obtained.” 


RESEARCH 


The Ideal Vat Dye 


Search for the perfect vat dve has 
gone on apace since the discovery of 
indauthrone by Rene Bohm in 1898 
Yet despite intensive research, the 
ideal vat dve like the ideal woman, 
cannot be found. 

Last month Amencan Cyanamid’s 
Dvelines and Bylines offered notabk 
help. They defined the ideal 

It must of cours¢ display an attrac 
tive or useful shade and must be pro 
ducible by a commercially practical 


and cconomical manufacturing pro 

It must deserve a fastness rating of 
5 to all the usual destructive influ 
ences such as lawmndcring, bleaching, 
drv cleaning, ctc. and its fastness to 
light must be at least 7 im pale shades 
and S or more m medium and dark 


shades 

It should be applicable from dv« 
baths at temperatures between 70 and 
140 deg. F. without too much varia 
tion in strength and shade 

Ihe color vield and shade should 
not vary excessively when the dve is 
applied from dvebaths varving be 
tween about } oz. and 1 oz. of cinstic 
soda per gal 

It should be 
ing 


inherently level dve 


The sodium leuco 
should 
good stability 

The ideal vat 
change shade greatly 
ifter dvcing 

Ihe dved shade should not be sen 
sitive to moisture, heat, or finishing 
treatments 

The shade should be similar in tone 
when viewed bv either davlight or 
irtificial light 

The ideal vat dve does not acccler 


ompound 
solubility. and 


posse SS good 


should not 
when soaped 


OILCLOTH 


“It is now possible to completely clothe 
a man in oil, For example. he could 
wear nylon underwear, dynel socks, an 
orlon shirt, a dacron tie. a dacron or 
acrilan suit, and shoes from nylon with 
styrene soles.” 


Gustav 
Research Director 
Universal Oil Products Co. 
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ate tendering of the fiber when a 
dyed fabric, cither in the leuco state 
or the fully oxidized state, is exposed 
to sunlight. Neither should it un- 
dergo a permanent shade change when 
struck by light while in the leuco 
state 

Phere also are other desirable prop 
erties which can be considered, such 
as dvemg behavior on fibers other 
than cotton 


FLUID FLOW 


... Reducing Water Hammer 


lo completely climinate water 
hammer is not always practical. But 
objectionable noises can be elm 
nated, and reasonable safety limits 
established 

lo do this, engineers FE. C. Petric 
and KF. P. DeCraene of Crane Co 
1d vise provide for slow closure of 
valves, or install a hydraulic shock ab 
sorber close to the source of water 
hammer 

Hvdrauhe shock absorbers may con 
sist of spring loaded relief valves or 
inv of the numerous commercialh 
available devices. Some have mbber 
bags or sleeves or metallic bellows con 
taining air or ather compressible gases 
to absorb the shock 

Spring loaded relicf valves must 
operate tapidly to effectively reduce 
pressures. Probably the most com 
mon and economical shock absorber 
in use, particularly on small size lines, 
is the air chamber constructed of a 
vertically mounted and capped length 
of pipe. usually one or two sizes larger 
than the pipe to which it is con- 
nected. However, the diameter of the 
ur Chamber 1s not important if exces 
siwely aw chambers are avoided 

The connection between the au 
chamber and the pipe is usually the 
same size as the pipe. But experi 
ments have madicated that a restnction 
it this pot not exceeding one halt 
the diameter of the pipe is beneficial 

Re-charge air chambers periodicalh 
because entrapped air gradually dis 
solves im the water or escapes due to 
leakage. In recharging, simply drain 
the hnes and allow the chambers to 
refill with au 

In installations where it is not con 
sidered practical to drain the lines, 
provision for recharging should be 
made by a suitable arrangement of 
valves on the air chamber 

General Recommendations: — bor 
sclecting material for shock servic 
Petric and DeCraene suggest 

When using valves and fittings in 
lines where shock is likely to occur, 
the maximum increase in pressure duc 


* Valve World, Crane Co., No. 3, 1951. 
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REACTION VESSELS 


VARIOUS types, with or without 
shaking or stirring mechanisms, 
heating jackets, and removable 
corrosion-resistant liners. 

Standard volumes, 43 ml. to 20 
liters, for pressures up to 60,000 
psi and temperatures up to 

800° F. 

Vessels for continuous re- 
actions can be built for pres- 
sures up to 100,000 psi and 
temperatures up to 2500° F. 


OTHER AMINCO 
SUPERPRESSURE 
PRODUCTS 


e REACTION VESSELS 
e VALVES e FITTINGS 
e TUBING e PUMPS 
e COMPRESSORS 
e INSTRUMENTS 
DEAD-WEIGHT 
GAGES for pressures 
up to 100,000 psi. 


30 YEARS EXPERIENCE 
As pioneers — and still 
leaders, in the superpres- 
sure field, Aminco has an 
unmatched fund of experi- 
ence which is at your dis- 
posal for the solution of 


ific high-pres- 
yore probiems, for catalogue 406-Q. 


AMERICAN INSTRUMENT CO. 


8010 GEORGIA AVENUE - SILVER SPRING. MARYLAND 
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were VIKING PUMPS 


> 


... OTHERS FOLLOW! 


Viking--the origina! “gear within 
gear” pump is the most copied of ail 
rotary pumps. Feature after feature 
improvement after improvement FIRST 
appecring in VIKING pumps is copied 
by mony monufacturers. 


When you need pumps. specify ihe orig 
inal “gear within a gear” Viking to be 
sure the pump is built for your job. 


Fast, postive seli-priming of all Viking 
VIKING PUMP ORIGINAL pumps in the complete range of sizes. 
GEAR WITHIN.A.GEAR 


PRINCIPLE 2 to 1050 cpm. assures you of depend 
able pumping of either light or heavy 


.e— liquids in the size and style needed. 
VIKING) 


AN HONORED NAME A 
IN DUMPING sk for descriptive bulletin 52SC today. 


Viking 


REDUCTION OF ANIMAL GLANDS 


One RD-18-D Rietz Disintegrotor with 75 
HP, preceded by a 40 HP Prebreaker, re 
duces animal glandular tissue to a fincly 
divided slurry at capacities up to 18,000 
pounds per hour. This installation is in a 
plant producing a wide variety of pharmo- 
ceuticals, drugs, and other similar products 


Production of this operation is sharply up 
from that achieved with former equipment 
The increase is due, in large part, to the 
exclusive Rietz Differential Discharge which 
separates the disintegration resistant sn 
ewy and tough portions of the glands from 
the slurry, preventing buildup and clogging 
problems. Separation is automatic and con 
tinuous during the pulping oper 

ation 


Write for free technical bulletin 
covering the above installation. 


Equipment for the food and chemical 
process industries 


MANUFACTURING CO. 
Santa Rosa, California 


INSTRUMENTS 


... No Pry Without Priorities 


in use priority 
istouments 

Despite this, instrument makers arc 
xing cut back drastically im their al 
locations of copper, brass, stainless 
steel and other nickel allovs. Cut 
backs result partly, manufacturers be 
lieve, from their inability to get pn 
ority orders from distnbutors 

Distributors, in turn, blame their 
difficulty in getting prioritics from 
users on the fact that users shy away 
from the added paper work or dislike 
controls in general. 

Further, despite World War IT 
experience, NPA has not issued dis 
tributors a rating to replenish shelf 
stock 

Manufacturers believe their alloca 
tions are determined almost entirely 
by the priorities pattern they can pre 
sent They get raw materials for 
practically 100 percent of A, B, C and 
E-rated orders. DO-X1 and MRO 
orders run a bad second, and the non 
rated ones get little consideration at 
(Continued 


A NEW ADDITION 


“The chemical engineer of today i- not 

primarily a design engineer of equip- 

ment or a process ... He has become a 

part of management and is called upon 

to perform practically every duty that 
management is called upon to do.” 

Burr 

President 

imerican Institute of Chemical Engineers 
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Worthington two-stage non-condensing ejector —porcelain 


How To Maintain an Uninterrupted Vacuum 


Worthington two-stage condensing unit—porcelain 


in the presence of corrosive vapors 


Use a Worthington corrosion-proof steam- 
jet ejector. These are made in stock sizes and 
specially engineered for handling any corrosive 
vapor problem in the chemical field. 

For corrosive vapors, these ejectors are made 
with impervious graphite nozzles and diffusers. 
Suction chambers are of porcelain, but these 
can also be furnished of impervious graphite. 
Porcelain diffusers are also available. 

For corrosion-resistant usage, Worthington 
makes ejectors of bronze, stainless steel or 
Worthite (a special Worthington “super-stain- 
less”). 

Worthington’s is the most complete ejector 
line. A model for every vacuum requirement 
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—from atmospheric to 50 microns absolute. 
Single and multiple stages. Condensing and 
non-condensing. 

Put your problem—distillation, drying or 
any other vacuum problem—up to Worthington 
Pump and Machinery Corporation, Steam 
Power Division, Ejector Section, Harrison, 
New Jersey. 
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When you require intri- 

cately shaped stainless 

steel equipment, bring your drawings to 

a fabricator who has had special experi- 
ence in producing difficult shapes. 

The fabricating of stainless steel re- 

ires skill even in the making of standard 

sha apes. When odd shaped vessels are con- 

structed, even greater skill is required. Your fabricator 

must have special tools and dies, tested manufacturing tech- 

] niques and above all long experience with the behavior of 

stainless steel during fabrication to uce vessels that 

give maximum efficiency—longer life for your application. 

S. Blickman, Inc. works exclusively with stainless steel 

| and alloys—has been doing so for many years. Our engi- 

neering experience—our production techniques—our spe- 

cially equipped plant—may help you solve the problems 

of getting better-built processing equipment in odd shapes. 

Consult with us. 


$. BLICKMAN, INC. 603 GREGORY AVENUE. WEEHAWKEN. N. J. 


SEND FOR THIS 
VALUABLE BOOK 


A request on your letter 
heed will bring ovr 
wide, “What to Look 
or When You Specify 
Stointess Steel for Your 
Processing Equipment 


A\ 
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RESISTANT, PROCESSING EQUIPMENT 


QED, cont. . . 


GOING NO PLACE FAST 


“Half of the engineering school gradu- 
ates are being taken into the Services, 
one way or another, This means that a- 
far as filling the demand for engineers 
goes, we are taking two steps forward 
and one backward. On the one hand our 
Government deplores the shortage of 
neers, while on the other it makes 
it impossible for the colleges to produce 
a full crop. Sometimes I wonder if we 
aren't with Alice beyond the Looking 
Glass where we must ‘run awfully fast 
to stay in the same place.” 
Buake R. Van Leen. 
President 
Georgia Institute of Technology 


Despite NPA denials, company after 
company reports its allotments appear 
to be based directly on priority pat 
terns. Competition has, in recent 
weeks, caused dealers to fill unrated 
orders of their major customers from 
shelf stocks, according to Andersen 
Now these stocks are universally low 
The prv of competition can no longer 
gct a customer an instrument without 
priority 

AEC was a recent victim of this 
policv. An AEC order for a con 
ductance bridge, given to one of the 
nation’s biggest distributors, had to 
wait months until that distributor ac 
cumulated enough priority orders 
trom other customers to permit a 
minimum run of 25 instruments by 
the producer. Normally, such a bridge 
would have been stocked End 


PHERMODYNAMICS 
Continued from page 154 


of calculated and experimental tem 
peratures. The calculated temperature 
curve was reckoned from pressure 
curve and theoretical curve of Fig. 7 

Classical thermodynamics assuming 
constant total temperature for all flow 
involves two misunderstandings 

irst, it assumed that an amount of 
energy E/P.V 1) alwavs 
came from a space with each pound 
of gas. Actually, this can be as little 
is 0.94 of this much at times 

Second, it was thought that the 
impact temperature measures t tal 
encrgy E. As shown by Figs. 4 and 7 
it measures only kinetic and therma! 
energy and is unconscious of trans 
mitted energy. Result has been an 
elaborate svstem of velocity corre 
tions for impact thermometers that 
were far from convincing 

Space Flow of Fluids—When fluids 
in space already flowing at conditions 
2 have to adjust to new conditions 3 
as when leaving the nozzle of Fig. 5, 
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it is agai space flow at constant mo 
mentum. 
te + = Pw ow 
q 
lor steady flow 
Ww \ Hl 


areas gives 


1+ PAN 1+ 2A 


lor gases this becomes 


7-1 


\ N: 
1+ 2N; P, 1+2N 


lor liquids it is 


N; N 
64 
1+2Ne ( 1+2N 


Fig. S shows this space flow pressure 
function N/(1 + 2N*) has a peak 
value at N = (1/2)'* = 0.707. From 
either Eq. (63) or (64) it may be seen 
that a fluid flowing in space toward 
a lower pressure P, can do either of 
two things, depending on the in 
itial N.. If N, is less than 0.707, the 
flow will flow to the lower pressure at 
decreasing N,. If N, is greater than 
0.707, it will flow into the lower 
pressure with an N, greater than N. 

If pressures are eliminated from Fq 
(63), the result for gases is 


a: Ny 
a N ( 1+2N? ) bo 


and for liquids 
N3/(1+2.N¥) =(a2/a;)[ N2/(14+2N2)] (66) 


These area functions and the pres 
sure functions of Eqs. (63) and (64) 
ie shown on Fig. 8. By using these 
curves with their corresponding equa 
tions space changes of flow can be 
readily calculated. If N, is known, the 
appropriate function of N. from Fig. § 
can be multiplied by the appropriat« 
rea or pressure ratio to obtain the 
corresponding function of N,. ‘Thus 
N, can be picked off of Fig. 5 This 
procedure can be reversed 

Since the area function for liquids 
has no peak value, any space flow ap 
proaching a pressure region P, less 
than P, will continue to increase in 
velocity ratio if the original N, is greater 
than 0.707. If it approaches at less 
than N, 0.707 it will decelerate 
into the lower pressure region. When 
accelerating, its area decreases and it 
receives energy from space. When de 
celerating, its flow arca increases and 
it vields up energy to surrounding 
space. 

This is the basic phenomenon of 
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CITY...... 


6 Are your inventories likely to be damaged 
by extreme humidity? Then learn how the 
Kathabar System of Humidity Conditioning 


6 permits /ong-time warehouse storage safely! 


4 4 Today, the Kathabar System is preserving 


thousands of tons of paper, aircraft “blister” 
plastic, oceanside stores, merchandise, foodstuffs 
and raw materials through precise, dependable 
control of humidity. 


6 Look to your warehouse now — where in- 


6 


thahar 


ventory deterioration can be minimized by . . . 


” 


t 


; 
Nee To 
' Preserves Materials Subject to Moisture Damage in Ware- 
houses, Ships’ Holds, Storage Rooms, Food Terminals, etc. San 
64 | 
4° 
6 ' 
| * 
4 
a SURFACE COMBUSTION CORPORATION - TOLEDO 1, OHIO ane 
Please add my name so | receive the “Humidity Engineer” regularly. 
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| RMODYNAMICS, cont 


inlet cavitation of pumps. If the flow 
approaches the minimum pressure re 
gion of a blade curve at N, > 0.707, 
it will suddenly accclerate to a very 
low pressure. ‘Typical tests’ of N 

1.0 flow attempting to pass around 
a —12 deg. tum show the absolute 


Type R Slurry Pump P, to go as low as 2 in Hg 


With ordinary water supplies at 
normal temperatures, when a pressure 

Gives Longer Service, Less Trouble ; of much under 2/5 of an atmosphere 

is reached, air suddenly flashes out of 
solution. Once this process starts, 

violent surging occurs." 

When velocities are high in pump 
and turbine inlets, supercharging the 
inlet to a higher P, has the effect of 
decreasing N.* = v.*/2gP.V, to a safe 

valuc 

lig. 8 shows that the area function 

for gases, Eq. (65), increases up to 

P N (¥/2)'* or 0.8367, and then de- 

creases as N increases further. This 


means that, when gas flow approaches 
bolts — no troublesome the rapidly changing section of an 


- are ports and fits. airfoil or compressor blade at a local 
N, > 0.707, space flow will accelerate 
with decreasing pressure and area until 
position between disc N, = (¥/2)'* is reached. When this 
and shell. Fewer wear- point is reached further acceleration 
ing parts mean less Is 
maintenance and longer 
uninterrupted service. 


No internal studs or 


for an area reversal im space 
which terminates in discontimuity and 
unstable behavior.'* 

This same effect also shows up in 
nozzles when the supply pressure P 
is raised above the critical ratio shown 


Impeller and shaft sleeve of the Morris Type-R 


Slurry Pump can be renewed without disturbing on Fig. 6. For the nozzle represented “ 
by Fig. 5, whenever N, exceeds 
VE >: the suction and discharge piping or the bear- p ted 
ings. This means considerably less lay-up time. 
tests’ of such nozzles reveal visible 
Due to the clamping effect of the bolts on the discs, the shell “i. k diamonds soon after P, exceeds 
is not subject to high stress. Consequently, the shell can be WI V cd 
made of a wide variety of materials, including those of high at valucs oF 
abrasive resistance. Yet these materials need not necessarily above 0./U/ is asked to pass arounc 
be of high tensile strength 6, —10 and —12 deg. turns the 
same checks are observed®. In the 
, _ Hydraulic passages of the suction discs are range from an approach N, of 0.60 to es 
extremely large and velocities are low. As a 0.70 the flow is noisy, erratic and rs 
~ ~~ result, wear is minimized and renewal infre- often unstable, but once the transi 
quent tion occurs little noise is present. Ve 
locity and impact temperature tra 
Stuffing box troubles are practically eliminated verses verify energy transfer inward 
eee wre because the suction gland is under low suction from the outer stream tubes. Velocity 
aen pressure only. near the surface increases greatly and 
/ : decreases further out, and the same 


Write today FOR CHEMICAL OPERATIONS is true of impact temperatures 
gree bulletin Morris Type-R Slurry Pump handi 


es 
mixtures containing ore concentrotes REET ERENCES 


Practical information in Bulletin No . . tailings, slag and residue from , 

181 shows by performance curves filters and classifiers . . . all types of 68 Brown Boveri Review, Oct. 1950, p. 

just how the Morris Type-R Slurry Ss 2 NACA Technical Note 2251, Dec 

Pump fits specific operations . . . de Fl Stabilit 

scribes exclusive construction features mall Or fie ~4 at Nov. 30, 1951 
. Nme Orifices, presented at Nov. 30, 1951 

thot cut operating costs. MORRIS MACHINE WORKS innual meeting of American Rocket So- 


Baldwinsville, N.Y. clety 
Parmakian, J.. and Jacobson, R. S 
Branch Offices in Principal Cities Weasurement of Turbine Vibration, Paper 
No. l-a-S8S8 Nov 1951 annual ASME 


laer Polytechnic Institute, ME 
ublished tests, 1951-2 
‘ } Theoretical Mechanics, 
Van Nostrand, 1882, p. 836 

7. Weisbach, Lea and Blanchard, Me 
chanics and Engineering, Vol. 1, 1848 
p. 26 
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% 
Morris Centrifugal Pumps 
— 


Sampler Plate and Down- Transparency of glass permits 
comer Bottom Section. visual observation of flow and 
performance. 


CORNING GLASS WORKS 
CORNING, NEW YORK 


VISIT THE CORNING GLASS CENTER 
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PYREX brand Glass Fractionating Columns offer 
you unusual advantages in solving fractionating 
and absorption problems. 

Made of PYREX brand glass No. 7740, these 
units are resistant to the corrosive action of all 
acids, except hydrofluoric, and mild alkalies . . . 
and prevent product contamination. Exceptionally 
sturdy, they provide high resistance to both physi- 
cal and thermal shock. Crystal-clear transparency 
permits observation of the flow and performance 
at any stage. Gas and liquid samples may be taken 
at any time without disturbing operation. Through- 
put is 20 to 25 gallons per hour. 


PYREX fractionating columns are available in 4” 
and 6” sizes with any number of plates. Corning 
supplies complete glass column and metal acces- 
sories, except for 2” iron pipe support. 


Standard packed columns are available in 4”, 6”, 
12” and 18” diameter sizes, which may be packed 
with PYREX brand Glass Raschig Rings. Most 
important, PYREX brand fractionating columns and 
standard packed columns are available now—at 


reasonable cost. 


COMPARATIVE EFFICIENCY OF 6” PLATE COLUMN 
SYSTEM OVER-ALL PLATE EFFICIENCY | PRESSURE DROP/PLATE 


Benzene, Vapor Velocity % Efficiency | Vapor Velocity in. of liquid at 

Corbon- (ft sec) (ft sec) boiling pt., for 

Tetrachioride static seal® of 
% in. 


a 
3 


Methy!- 
cyclohexane; 
Toluene 


0. 
tie seal is distonce from top 
of slot to top of downcomer 


| 
| 


CORNING GLASS WORKS, Dept. CE-3, Corning, N. Y. 


Please send me Data Sheet on PYREX brand Fractionating and 
Packed Columns. 


Nome 
Company 
Address 


Why 
GLASS Fractionating Columns 
e 
| Soy 
Sompling PYREX brond 
te 
4 
- 
‘oad 
Corning meant research Glass 
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ASBESTOS MINUS IRON 
EQUALS SALES GOLD 


DINGS MAGNETS DO THE SUBTRACTING 
HOMEOWNERS like the superior quality of asbestos shingles but if the 
shingles don’t look like wood, they won't buy, says one of the biggest 
manufacturers of asbestos building materials in the business. So the 
shingles are passed through engraving rolls to give them the textured 
appearance of wood. A problem raised by this process and solved by a 
Dings self-cleaning non-electric Perma-Plate magnet (big illustration) is 
TRAMP IRON—nuts, bolts, wires, etc. which get in the asbestos during 
previous processing. This iron would wreck the rolls, alter the pattern 
and eventually cause rust spots in the installed material. The Perma-Plate 
gets it all out—automatically. 

WHY was the Perma-Plate selected for this job over all other types 
and styles of magnets in the Dings line? The specific application dictated 
its choice. The magnet was “job selected.”” Whatever YOUR tramp iron 
problem, buy a Dings job selected magnet and KNOW it will be successful. 


DINGS MAGNETIC SEPARATOR COMPANY 
4730 W. Electric Ave., Milwaukee 46, Wis. 


THE PERMA- PLATE here without self- 
cleaning trie, 

tic. This pone effective 
where the burden depth does not exceed 3” 


THIS CATALOG 
HELPS YOU TO 
“JOB SELECT" 

A MAGNET 


is the material you wont 
de-ironed a solid 
semi-solid hrquid? 
is it corried in chutes 
ducts conveyor 
belts? Cotelog 5000-8 lists Dings 
complete line by applicotion, describes 
all Dings mognets from the low cost, non-electric 
Plate magnet to the most powerful mag 
netic seporctors known. Send for it today 


—-DINGS MAGNETS 


High Intensity 
Induced Roll 


Non-Electric 
Orums 
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Permutit Research in lon Exchange 


Ng 


ars, glye 
minersybyaric alcohols, 


Permutit Anion 
Exchangers Find | 
Many New Uses! 


vy | 
t by 
the developmen 

of the first commerc 
exchange res 


utions, non- 
elevated 
pres- 


rnal medi- 


ations . 
some 0 
re: Pur 


dioxide | 
etoxi 


Lowers Acidity...lmproves Quality of- 


Another example of Permutit leadership in 
Ion Exchange — Permutit Anion Exchange 
Resins are used to purify 60% of the billion 
pounds of formaldehyde manufactured an- 
nually in the United States. Most of the 
remaining production has sufficiently low 
acidity to be used without purification. More 
than half of the producers of formaldehyde 
employ Permutit resins to reduce acidity. 


Treatment of formalin at temperatures of 40 
to 50°C. is very severe service for anion ex- 
change materials, so Permutit is proud of its 
wide acceptance. Careful studies over a period 
of years indicate that the operating cost of this 
anion exchange step amounts to less than 


0.07 mills per pound of formaldehyde. 


ion pl 
so 
al | a 
mas ever more efficient, more W idely | 
the applicable anion exchangers has t aad 
; the | bee™ rapid. Among some of the | at. 
ak- | new anion exchange” are the | 
following: De-Acidite—@ weak- 
: te 4 basic anion exchange resin, bi te 
ermutit A — an intermediate 
n | base anion exchange resin; Per- | 
G | mutit —a strong base anion | 
or exchange resin; Permutit ccG 
—an anion exchanger useful for | * ena 
‘of | formic acid removal and for | ee 
it- non-aqueous systems of 
these anion exc ngers is suit- e 
able for virtually any conditions | in 
non- encountered, includin oxidiz- aq 
ated ing and reducing sol tet 
edi- temperature oper ca 
ence of solvents inte 
cal applic 
at Among e new 
hes vy and fine ¢ Bmicals; de- 
| ine, polyhydric cohols, re- 
a moval of acids —inorgamic and | tic’ 
tions; direc removal of silica fee 
and carbon rom boiler pla 
Ag plating wastes, purification of | 
solvents, recovery of precious 
| metals, artificial aging of wine ta 
and whiskey. antibiotic and vi- : 
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“Buying 
insulation is 
like buying 
a suit of 
clothes: 


the more expert the 
tailoring, the better 
your investment” 


™ as no one cloth can be used for every suit 
of clothes, there is no one raw material that can 
serve as the ideal insulator for every industrial 
insulation job. 


For this reason, Johns-Manville manufactures 
a wide variety of industrial insulations—of 
asbestos and other raw materials—each of which 
is designed for a special purpose. These insula- 
tions span the entire range of temperatures from 
400 F below zero to 3000 F above. 


But, again, there is much more to the story 
of insulations than their manufacture. In order 


Johns-Manville 


—the better the materials; 


to get the greatest return from your investment 
in them, they must be expertly engineered to 
the job, and then skillfully applied. 


Johns-Manville makes available to you the 
service of experienced insulation engineers, and 
highly skilled mechanics for the proper applica- 
tion of Johns-Manville insulations. 


If you are contemplating an insulation in- 
stallation for your plant, it will pay you to look 
into this Johns-Manville insulation service. For 
further information just write Johns-Maaville, 
Box 290, New York 16, N. Y. 


INSULATIONS 
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14 Steps to Better Process Control 


You can use the new tool for industrial process con- 
trol. It is not as formidable as you may have believed. It 
‘an be easily learned and intelligently applied. 


Late last month “Industrial Process 
Control by Statistical Methods’* 
made its debut. At a luncheon given 
by the publisher I had the pleasure of 
meeting the author and discussing 
your problems with him 

John Heide, who is industrial-sta 
tistical analyst at U. S. Rubber Co., 
is a sincere and ardent advocate of a 
very young philosophy. He tells us 
that the new philosophy is based on 
the belief that the pattern of varia 
tion seen in processes operating under 
stable conditions can be described and 
analyzed by the methods of analytical 
statistics. This analysis and the taking 
of action therefrom gives us a new con 
cept of process control. In many proc- 
esses it will save manpower, machines, 
minutes, moncy 

Mr. Heide admitted to me that vou 
and I differ with him in our under- 
standing of the word “process.” To 
him it means turning out products 
such as nuts or bolts or inner tubes 
To us it indicates alkylation or some 
other change in composition. We 
quickly arrived at a definition: the 
word “process” means “making some- 
thing.” So it belongs to chemical 
engineering just as it does to manufac 
turing. So, too, can statistical meth 
ods be applied to chemicals as well as 
to candies, Cosmetics, cotter pins or 
cars. 

So we can agree that the chemical 
process industries are industrial proc 
esses. Now we can start learning 
about statistical methods and how to 
apply them. They are not as formid 
able as you may think. Let's dispel a 
misconception. We are not going to 
police our process between a couple 
of arbitrarily fixed limits. We will set 
up an ideal and supply enough aux 
iary information to help in reaching 
it. Here are the 14 steps 


1. INTRODUCTION 


There are three phases of process 
control by statistical methods: (1) 
Analysis of a variation to see what its 
pattern would be under stable operat- 
INDUSTRIAL Process ConTROL BY Sta- 
TISTICAL MerHops. By John D. Heide. 


McGraw-Hill Book Co., New York. 297 
pages. $6. 
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ing conditions. (2) Separating varia 


tions into expected and unexpected 
with attention on the latter. (3) Cor- 
recting causes for the unexpected 
variations. 

The result is maintenance of a vfria 
tion within the limits sct up by the 
method. 


2. PRESENTING DATA 


Process data usually have to be sum 
marized and digested before thev can 
be interpreted correctly. Statistical 
methods can reduce the mass of data 
in two ways: computational and 
graphic. Results are easy to grasp and 
they will be interpreted the same way 
by everyone. 


3. FREQUENCY DISTRIBUTIONS 


Source of all information is meas 
urements made on the process. It may 
be during processing. But control may 
be more easily obtained by measure 
ment on finished product. These 
measurements—of some characteristic 

will fall into a pattern if the process 
is operating under stable conditions. 
This pattern can be described by a dis 
tribution curve which can be built by 
inv of several common methods. 

A normal frequency distribution has 
an average and a standard deviation 
which serve to completely define it. 
The average determines the level of 
operation and the standard deviation 
describes the nature of the variation 
around the average. 


4+. CONTROL CHARTS 


Some clement of the process must 
be taken as the unit for control. You 
draw process average lines and limit 
lines on a chart which has provision 
for both scale of measurement and 
the scale of either time or sequence of 
production. Observations from the 
process are plotted. The mosaic of 
points becomes the basis of process 
control. It is the control chart. 


5. LIMIT LINES 


Boundaries on distribution curves 
must be ascertained from study of a 
rocess. They are not set arbitrarily. 
ey direct attention to the process 


when necessary. They prevent tinker 
ing with the process when observed 
fluctuations are inherent in the proc 
ess. They help in quality improve 
ment by assuring that operation 
doesn’t deteriorate and by improving 
quality level. 


6. OPERATING SPECIFICATIONS 


Specification standards can be of 
four types: (1) minimum value speci- 
fied, (2) maximum value specified. 
3) both, (4) both plus a central 
value specified. In many cases the re- 
quirements imposed by these specifica- 
tions are unrealistic. In this case we 
should find out if the product pro 
duced under statistical control would 
mect requirements. 

Specification or tolerance limits are 
intimately related to control chart 
limits. And to economic levels of pro- 
duction 


1ECHNICAL PROBLEMS 


All action is based on observed 
measurements. Therefore sampling 
and measurement have to be done 
properly. Type and design of control 
chart also receive proper attention be- 
cause it will be used for graphic inter- 
pretation of process data. 


8. STUDY OF PROCESS DATA 


First step in the plant application 
is a study of process data. Objectives: 
(1) Estimation of frequency distribu 
tion. (2) Determining appropriate 
group size and sampling sequence. 
(3) Weeding out causes of non-ran- 
dom variations. (4) Computation of 
provisional limits. (5) Establishment 
of provisional control procedure. 


9. PLANT INSTALLATION 


Now you must be careful to get 
your new program started right. It will 
be examined critically by workers as 
well as management. You will be 
quite successful if you read a talk pre- 
pared for you to make (p. 173) by 
Mr. Heide. 

After initial success, contro] can 
be expanded to other units of one 
operation and then to other opera- 
tions. 


10. PRACTICAL PROGRAM AIDS 


You will have to organize: machin- 
ery for corrective action, periodic re- 
view of limit lines, chart display and 
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distribution, continued instruction, 
and records. 


Ll. FACTORY USE OF CHARTS 


Factory, as well as engineering, 
interpretation is needed for charts. 
Chey help remove or compensate for 
recurring causes of variation. ‘They 
find shifts in levels, units operating at 
the wrong levels, trends. They give 
graphic comparisons of quality. 


12. ORGANIZATION 


‘Three plant functions exist: produc 
ing, inspecting, process control. One 
of these departments may be assigned 
the task of maintaining efficient con- 
ditions. This group would be given 
the assignment of improving process 
control by the use of statistical meth- 
xls. Authority varies as needed. Re- 
ponsibilities of the group can be 
delineated. 


13. REPORTING & RATING 


The control chart itself is efficient 
in conveying process information 
Management, however, should get 
summations and evaluations of control 
chart information 

After defining quality characteristics, 
you can rate the product from the 
standpoint of its quality evaluation by 
the consumer 


14. EVALUATION OF TESTS 


Study the reliability and accuracy of 
test results. Improve test methods, 
maintain testing and measurement per 
formance at a high level of precision 


OUR EVALUATION 


As you have already guessed, these 
14 steps which we have been discus 
sing are the 14 chapters in Mr. Heide’s 
new book 

Last month the author told me that 
statistical methods can be applied to 
the problems of industry in three ways 
process control; acceptance of mate 
tial by sampling; design and analysis 
of experiments. He has covered the 
first of these in this book. (He denied 
that he was interested in writing more 
books to cover the remaining two 
categories.) He has done it well, too 
Men in plants without statisticians will 
ippreciate Mr. Heide’s efforts in their 
behalf. Industrial or other engineering 
students. if they are assigned this 
book, will benefit by its clarity 

The author is interested in getting 
statistical methods more widelv used 
His efforts appear to be in the right di- 
rection. And although our sampling 
of his book is far from random, it 
shows a high level of quality and pre 
dicts a probability of success—LBP 
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Books la Feunphlets 


Air Pollution 


Ceramics 


Raw Materials 


Safety 


Fconomics 


Standards 


Defense 


Summary 


Survey of the chemical industry at 
the halfway mark in its huge pro- 
gram for putting up plants to turn 
out the chemical goods for an 
arsenal economy. CE’s annual re- 
view of the technological and 
economic status of the industry. Sec- 
tions on: plant and facilities; proc- 
esses and technology; mobilization; 
labor; profit and loss; supply and 
pol Numerous graphs; exten- 
sive tabulations of new plants and 
facilities, new processes and tech- 
nology, 1950-51. 48 pages. 


Its physiological effects upon man, 
animals and vegetation. Listing of 
recommended maximum allowable 
concentrations in the atmosphere 
for 144 different chemical sub- 
stances 


Tables of physical properties of 
chemicals used in the ceramics in- 
dustry. Formulas, molecular weights, 
colors, crystal forms, densities, re- 
fractive indices, melting, boiling 
and transition points, decomposition 
temperatures. 193 pages. 


Articles on California’s contribution 
of mineral raw materials to San 
Francisco industries should make 
this report of interest to present or 
future operators of chemical plants 
in the San Francisco Bay area 
Among the subjects discussed 
salines, mineral fuels, limestone in 
the cement industry, the building 
stone and aggregate industry, clay 
in the ceramic industry, manganese 
and quicksilver. 392 pages. 


For the pulp and paper industry, a 
detailed analysis of hazards and of 
injury rates for 1948 by region, plant 
size and operating departments. 58 
pages 


Ten-month report on the ESA, 
January to November 1950. Dis- 
cusses the operations of price, wage, 
salary and rent stabilization. 40 
pages 


A presentation of 140 documented 
case history studies illustrate - 
cific savings and production benefits 
directly attributed to standardiza 
tion in American industry. Prepared 
for ECA to encourage European 
manufacturers to adopt U.S. pro 
duction methods. 32 pages. 


Fire service and radiation. Nuclear 
theory, atomic explosion effects, 
monitoring instrumentation, protec- 


tive safeguards. 48 pages. 
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Reprint No. 186. Editorial 
Dept., Chemical 
330 West 42nd St., New 
York 36, N. Y. $1. 


“Air Pollution Abatement 
Manual, Chapter 5." Man- 
ufacturing Chemists’ Assn., 
15th and H Sts., Washing: 
ton 5, D.C. 


“Data on Chemicals For 
Ceramic Use.” Publication 
Office, National Research 
Council, 2101 Constitution 
Ave., Washington 25, D. C 


“Geologic Guidebook of the 
San Francisco Bay Counties.” 
Bulletin 154, California Dept. 
of Natural Resources, Divi- 
sion of Mines, Ferry Bldg., 
San Francisco 11, Calif. 
$2.50. 


“Injuries and Accident Causes 
in the Manufacture of Pul 

and Paper.” Bulletin 1036, 
Dept. of Labor. Superintend- 
ent of Documents, Washing- 
ton 25, D. C. 30 cents. 


“Strong Dollars.” By Eric 
Johnston. Superintendent of 
Documents, Washington 25, 
D.C. 25 cents. 


“Dollar Savings Through 
Standards.” American Stand- 
ards Association, 70 East 45th 
St., New York 17, N. Y. $1. 


“Radiation & Monitoring 
Fundamentals for the Fire 
Service.” International Assn 
of Fire Chiefs, 22 East 38th 
St., New York 16, N. Y. 
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This WILFLEY Acid Pump is on brine service in a modern 
potash mill in the Southwest. It delivers continuous 24- 
hour-a-day service with NO DILUTION. A companion to 
the famous WILFLEY Sand Pump. 


Dependable WILFLEY Acid Pumps are setting new records for cost- 
Pa, saving efficiency in modern chemical plants all over the world. For corrosives, 
e i hot liquids, mild abrasives, electrolytics, antibiotics, pharmaceuticals, fertilizers 


and steel picklers, WILFLEYS have established and are maintaining leadership in 
the field. Available in 10- to 2,000-G.P.M. capacities; 15- to 150-ft. heads and higher. 
Wetted parts of practically all machinable alloys. Plastic lined models available. 
Individual engineering on every application. Write or wire for full details. 


A. R. WILFLEY & SONS COLORADO, U.S.A. 


NEW YORK OFFICE: 1775 BROADWAY NEV yorK city 
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stall Labor-Saving : 
JERGUSON 
STEAM GAGE UNITS 
+ « « with gage and valves 
furnished as integral unit. . . 
Md without gage connection stuff- 
Ing boxes or end stems. 


Subject 


Research 


Sodium 
Chlorate 


Hydrocarbons 


Pharmaceuticals 


\lanpower 


BooxsHetr, cont. . . 


Summary 


Guide for research administrators. 
Thirteen papers discuss such topics 
as the training of young researchers, 
the university's role, the effect of 
the national manpower policy, coor 
dination of research and develop- 
ment work. 274 pages 


Known hazards of sodium chlorate 
ind its potentially explosive char 
icteristics. ICC packing, handling 
and labeling specifications. 12 pages 


Scope, results and plans for varied 
chemical engineering research stud 
ies on the natural hydrocarbons 


British pharmaceutical industry rep 
resentatives view and analyze all 
operations subsequent to the manu 
facture of the essential chemicals 
necessary to prepare pharmaceutical 
products for the market. Their rec 
ommendations as to what should be 
idopted at home. 68 pages 


Present supply of and demand for 
ngineering skills. Functioning and 
nterrelationship between various 
vernmental wencics and commit 
s concerned with technical man 
power. A series of papers and bul 
letins bound in one folder 


How to Order 


“Selection, Training, and Use 
of Personnel in Industrial 
Research.” Edited by David 
B. Hertz. King’s Crown 
Press, 2960 Broadway, New 
York 27, N. Y. $4.50. 


Chemical Safety Data Sheet 
SD-42. Manufacturing Chem 
ists’ Assn., 246 Woodward 
Bldg., Washington 5, D. C 


“Petroleum and Natural Gas 
Research Program, Fiscal 
Year 1950.” Circular 7616, 
U. S. Bureau of Mines, 4800 
Forbes St., Pittsburgh 13, Pa 


Report of the Anglo-Amer 
ican Productivity Team on 
Pharmaceuticals.” Assn. of 
British Chemical Manufac 
turers, 166 Piccadilly, Lon 
don, W. 1., England. 3s 


“Engineering Manpower Con 
vocation.” Engineers Joint 
Council, 29 West 39th St. 
New York, N. Y 


ERGUSON Steam Gage Units 

with gage and valves fabricated 
as a complete working unit will 
help you eliminate a lot of your 
maintenance time and troubles 
Especially designed to cut main 
tenance time, these complete units 
have no gage connection stuffing 
boxes to take care of and no end 
stems to cut or wire draw. 


Gages and valves are an integral 
unit and have special expansion 
coils to take care of expansion and 
contraction. Transparent gage may 
be rotated to any desired angle; 
chambers and covers are forged 
steel; glasses are mica protected 
against erosion. Available in vari- 
ous models for required visible 
glass and W.S.P. 


Cut your maintenance costs now. 
Write today for copy of drawing 
GD-515 and Steam Gage Data 
Umit. 


‘ d Valores for the 


Observation of ‘L quids and Levels 
JERGUSON GAGE & VALVE COMPANY 
100 Felisway, Somerville 45, Mass. 
Representatives in Mejor Cities 
Phone Listed Under JERGUSON 
Jerquion Tress Goge & Volve Co. Lrd., London, Eng. 


& 


GUY 


SECURITY 
BONDS 


491 GETTY AVEN 


FOR MEASURING TANK 
CONTENTS ANY DISTANCE AWAY 


e 


UE @ PATERSON, N. J. 
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HIGHER PRODUCTION 


WITH FEinc STRING FILTERS 


Because they make filtration a really continuous process, FEinc rotary 
vacuum filters consistently turn in records of increased production with 
lower costs, better quality. 
For example: 
Removing sulphates from a heavy, gelatinous cake required nine separate 
stages of filtering on an ordinary rotary vacuum filter. FEinc produced the 
same result in only five stages, increased production almost 100%. 


Two scraper type filters handling black iron oxide were replaced by one 
FEinc of same size. Scrapers partially blinded cloth, gave wet mud due to 
blowback of filtrate into cake. FEinc, with washing mechanism, gives clean, 
dry cake, keeps cloth open for efficient filtering. No blowback, either. 


Scraper filter handling calcium carbonate gave wet cake, had low capacity. 
Cloth life never exceeded 30 days. Switching to FEinc String Discharge and 
FEinc Compression Dewatering Mechanism eliminated scraper wear, per- 
mitted use of lighter, more efficient cloth. Filtrate was clearer, cake pick-up 
better, and cloth lasted 50% longer! 


Send for free bulletin 103! 


FILTRATION ENGINEERS INC. 
E> “155 ORATON STREET - NEWARK 4, NEW JERSEY 
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RATES 


FAMOUS FEinc 
PRODUCTION-BOOSTING 
FEATURES 


COMPRESSION 
MECHANISM 

Removes 2 to 6% 
more moisture 
from coke, re- 
duces vacuum 
power require- 
ments, gives ho- 


STRING 
DISCHARGE 


- 
| 
=.’ 

ay of uniform thick- tye 

— 
WASHING MECHANISM 
Wesh water applied ob 
sorbent belt coke, dis- 
places mother li to give clean gal 
coke with mini moisture, more 
complete recovery solubles. 
* 
cont Coke builde up on 
continvevs strings 
which lift from 
drum continvovs 
om sheet. smearing. 
or plueging 
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TYPICAL WIGTON-ABBOTT SERVICE IN THE PROCE mee NEERING 


5 WIGTON-ABBOTT SERVICES 
TO THE CHEMICAL INDUSTRY 


IZING and designing of Brite equipment specified 


*" on your flow sheet is another a Wigton- 


Abbott's 5-point service to the chemical 
This is conducted as part of an over-all plant = 
construction project or as an individual job. Whether & 
the flow sheet is prepared by your own personnel 
or developed by our research and engineering, 
Wigton-Abbott is prepared to carry through to 
completion of the plant. Let us discuss your 
development and construction problems with you 

we can help you every step of the way 


@ Yours for the asking 


“Packaged Plant Construction”. 
Reading time, only 10 minutes— 
but it will save you many hours 
by answering basic questions. 


Wigton-Abbott Corporation 


DESIGNERS... ENGINEERS... CONTRACTORS...PLAINFIELD, NEW JERSEY 
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SOLVENTS 


BY 


Celanese* Solvent 203 is a primary butyl alcohol sol- 
vent formulated expressly to meet the requirements of 
nitrocellulose lacquers and thinners, SAE brake fluids, 
and other applications. It is composed of normal butanol, 
with some isobutyl and amyl alcohols. Use it in most appli- 
cations as a cost saving replacement for normal butanol. 
Celanese Solvent 301 is approximately two parts sec- 
ondary butanol and one part of normal propanol. It is 
used economically in nitrocellulose formulations, in brake 
fluid mixtures, and in diluent and extender applications. 


Celanese Solvent 601 is a low cost proprietory solvent 
containing methyl ethyl ketone, butylene oxides, and cer- 
tain acetals. It is offered as a cost saving replacement 
for MEK to meet the requirements of vinyl and nitrocellu- 
lose solution formulators . . . lacquers and thinners. 

Celanese Solvent 901 is a high solvency alcohol-type 
solvent competing with MIBC (Carbinol) and methyl amyl 
acetate. It is used as the high-boiling component of lac- 
quers, thinners, and other coating formulations. It is rec- 
ommended for control of blush resistance and flow. 


Take advantage of the all-around economy of Celanese Special 
Solvents. Write for chemical bulletins and sample quantities. 
Evaluate them for performance and cost savings in your products. 
Celanese Corporation of America, Chemical Division, Dept. 553-C, 


180 Madison Avenue, New York 16. 


Dipropylene Glycol 
Propylene Glycol 
Propylene Oxide 
Tricresy! Phosphates 
Special Solvents 


Poraformaldehyde 

Formaldehyde 

Formaldehyde in 
Alcohols 
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to Meet Your 


citric ACID 
ANHYDROUS 


Now Available 
CiTRIC ACID U.S.P. 
CITRIC ACID ANHYDROUS N d 
SODIUM CITRATE Vill GRANULAR ae Ss! 
SODIUM CITRATE U.S.P. 
A The use of citric acid as a raw material for new indus- 
| FERRIC CITRATE trial applications... plus the growing requirements in 
4 FERRIC AMMONIUM CITRATE U.S.P. food, beverages and medicinals...have greatly in- 
FERRIC AMMONIUM CITRATE N.F. 


creased the demands for this chemical in recent years. 
AMMONIUM CITRATE DIBASIC 


To meet these growing needs, Chas. Pfizer & Co., Inc. 
POTASSIUM CITRATE N.F. 


has recently expanded its citric acid producing facilities 
at Groton, Connecticut. At present, this new plant capac- 
ity assures you of ample supplies of citric acid and its 
derivatives. For your requirements, phone or write: 


CHAS. PFIZER & CO., INC. 


630 Flushing Ave., Brooklyn 6, N. Y. 
Branch Offices: Chicago, IIl., San Francisco, Cal., Vernon, Cal. 


Manufacturing Chemists 
for Over 100 Years 
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How Do We Stack Up? 


Will chemical firms hold their own in the uncertain 


years ahead? 


expansion projects? 


Gleaned from the fifth annual sur- 
vey of business’ plants for new plants 
and equipment prepared by the Mc- 
Graw-Hill Department of Economics 
are the following comparisons of how 
chemical firms stack up with manu- 
facturing in general. 

By chemical firms we mean here 
firms manufacturing essentially chem- 
icals, and we do not include firms that 
ordinarily are considered part of the 
chemical process industries but whose 
products are not strictly chemicals 
e.g. petroleum refiners, synthetic rub- 
ber, glass, and soap manufacturers). 
his distinction is important, espe- 
cially when you consider the amount 
planned for capital expenditures in 
1952 is approximately 14 billion 
compared with approximately $34 bil- 
lion for the chemical process indus 
tries. Expenditures for the atomic en 
ergy program, of course, could not be 
included either as a chemical or a 
chemical process industry. 

In the following comparisons, “All 
Manufacturing” includes such indus 
tries as steel, machinery, electrical 
machinery, autos, transport equip 
ment, food, petroleum and coal prod 
ucts, textiles, etc. 


CAPITAL EXPENDITURES 


Chemicals—From an actual ex 
penditure in new plants and facilities 
of $1,266 million in 1951, planned 
expenditure for 1952 jumps to $1,464 
million. Preliminary plans for 1953, 
1954 and 1955 call for $1,323 million, 
$1,191 million and $1,179 million 
respectively. This represents a taper 
ing off—but to a level considerably 
above pre-Korea. 

All Manufacturing—Corresponding 
figures for all manufacturing are $11,- 
141 million for 1951, $12,921 million 
for 1952, $10,028 million for 1953, 
$8,525 million for 1954 and $8,194 
million for 1955. This represents a 
26 percent drop from the 1951 figure 
for all industry. Note that for chem- 
icals alone the indicated drop is only 
7 percent. 

The big post-mobilization drop will 
be in the defense industries—steel, 


1952 


Will they have to go into debt to finance 


What about other manufacturers? 


machinery, autos and transport equip 
ment. These companies will turn out 
lots of defense production after 1952, 
but they will have largely completed 
their plant expansion this year. In 
non-defense lines, the adjustment to 
lower capital spending will come this 
year. 

Capital spending in chemicals will 
remain high for two reasons. First. 
the great surge of expansion generated 
by the defense program is still gather- 
ing momentum. Second, chemical ex- 
pansion is dictated by growth pros- 
pects of the industry. 


CAPACITY 
Chemicals—Based on index of 
1939 = 100, chemical capacity has 


risen from 172 in January 1946 to 322 
in December 1951 for an 87 percent 
increase. 

All Manufacturing—Over the same 
period, the index for all manufactur 
ing has risen from 131 to 187 for a 43 
percent increase. 

Planned 1952 capacity for chemi- 
cals is 357 by the index or 11 percent 
over 1951]; for all manufacturing it is 
up to 203 or 8 percent over 195] 


WHAT SPENDING IS FOR 


Chemicals—Chemical firms will 
illocate 78 percent of their 1952 capi- 
tal expenditures to expansion and only 
22 percent of these expenditures to 
modernization 

All Manufacturing—Manufacturers 
as a whole will allocate 53 percent of 
their capital expenditures for expan 
sion in 1952 and 47 percent for mod- 
ernization. 

Difference in the amounts allocated 
to expansion reflects the fact that the 
chemical industry is primarily a growth 
industry, compared with the other 
manufacturing segments. Higher rate 
of obsolescence of chemical processes 
probably accounts for a portion of this 
difference, however. 


WHERE MONEY WILL COME FROM 


Chemicals —67 percent of the 
chemical firms will finance 1952 capi- 
tal expenditures entirely from profits 


and reserves, 22 percent will borrow a 
portion, and 11 percent will sell stock 
to raise a portion of their required 
funds. 

All Manufacturing—For all manu- 
facturing firms the 1952 figures are 
80 percent, 17 percent and 3 percent 
respectively. 

Traditionally chemical firms have 
financed capital expenditures almost 
entirely from profits and reserves. Now 
they lack sufficient profits and reserves 
to continue doing so, and are falling 
behind all aunnleabaing in this re- 
spect. 


PAY-OFF TIME FOR NEW EQUIPMENT 


Chemicals—6 percent of the chem- 
ical firms which were covered by the 
survey are saying new equipment 
must pay off in 2 years or less, 6 per- 
cent in three years or less, 50 percent 
in 5 years or less and 100 percent in 
10 years or less. 

All Manufacturing—Figures for all 
manufacturers are 6, 21, 61, and 97 
percent respectively. 

More than 40 percent of the com- 
panies answering the survey said that 
it takes longer for an investment in 
new equipment to pay off than it did 
two or three years ago. Equipment 
costs are up, and taxes cut into the 
additional profit derived from more 
efficient machines. 


WHAT'S BEHIND 1953-55 PLANS? 

Chemicals—For the 1953-55 trien- 
nium, capital expenditures by chem- 
ical firms will be divided 60 percent 
for more capacity for present products, 
60 percent for capacity for new prod- 
ucts, 27 percent for plants to serve 
new market areas and 47 percent for 
replacement and modernization. (Per- 
cents do not add to 100 because most 
companies gave more than one reason 
for investment plans. ) 

All Manufacturing—For all manu- 
facturers, the corresponding figures 
are 48, 33, 13, and 83 percent re- 
spectively. 


PLANNING HOW FAR AHEAD? 


Chemicals—No chemical firms re- 
ported they plan capital expenditures 
more than 5 years ahead, 71 percent 
reported they planned more than 4 
years ahead, 93 percent more than 2 
years ahead and. 100 percent more 
than 1 year ahead. 

All Manufacturing—Conesponding 
figures for all manufacturers answerin 
this query were 3, 34, 92 and 10 
percent. 
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CONSUMPTION 


1935 Average=!00 


T Industrial Chemicals Index 
| Ali A ~ (E st.) (Pretim.) (Revised) 
175 -+ Pewoleum refimng 26.75 25.96 
| trom and steel! 429 4.13 
industrial Chemicals = Rayon 26.78 28.05 
125 Gloss 17.81 18.22 
75 


1935 37 39 41 43 


45 47 49 J FMAM 


PRICES — 


r—!947 Average 


| | | | | | 
} Oils and Fars - Down 


100 


Chemicals Oils & Fats 


75 =m. As of Mor, 1, 1952 120.71 
120.74 61.76 
Lest month 
4 | | | | March 1950 99.04 $3.57 


| 
+ 
‘ 25L_1_ | 
1935 37 39 


First, the base period was pushed 


index~ 1947 ~1949=100 up from 1926 (when a few of today’s 

120 market researchers were no more than 
| a gleam in their father’s eye) to 1949 

| Second, coverage of chemical com 

modities has breached a hiatus of 23 


years, realizing the fact that such 
things as synthetic fibers, synthetic 
rubber, synthetic resins and plastics, 
synthetic drugs and antibiotics—even 


| Chemical 
Prices 


105 synthetic faces for the distaff chemists 

—have come along since the twenties. 

ee In the work of almost doubling the 

} old coverage, bureau statisticians have 

7 included products from cosmetics to 

95 petrochemicals with a few on either 
side to round off the alphabet. 

sa The new December index hits a 


level of 108.4, compared with the new 

196: base of 100 averaged from the years 
ix "47 through 

Actually, going back to "47 and 


* comparing the new index with the 

After 20 Years, New Wholesale Price Index ia shows the two to be roughly 

parallel with changes no more striking 

We had an unveiling of a sort in price index of chemicals and products. than slightly lower dips and higher 

New York the last week in February. On February 29, authorities from rises from time to time. BLS blames 

The Bureau of Labor Statistics, after BLS tried to explain the new index the discrepancies on the fact that the 

five years work, has brought out a that will mean a lot of things toa lot new includes more highly processed 
more up-to-date version of its wholesale of people in the chemical business. goods. 
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Short supply is a happy state of affairs when a woman 


buys a hat. 


In industry, too often it is a sword that hangs over the 
buyer's head. Executives who order more than 85 per cent 
of all Multiwall bags overwhelmingly specify* on-schedule 


delivery as the factor to which they give greatest weight. 


Union Multiwalls are shipped from the world’s largest 


pulp-to-container mill. 


The pulp from which they are made comes from forests 


Union owns or manages. Your supply of Union Multiwalls 


is unlikely ever to be restricted because of raw material 


shortages. 


When and if allocations are necessary, you can count 


on receiving your fair share. 


These are among the reasons why, since World War II, 
major buyers have given dependable Union so propor- 


tionately great an increase in their Multiwall orders. 


More so every day ... 


IT’S UNION FOR MULTIWALLS 


*August, 1951 research study. 


UNION BAG & PAPER CORPORATION + NEW YORK: WOOLWORTH BUILDING * CHICAGO: DAILY NEWS BUILDING 
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Prepesed Werk 


El Dorado—Lion Oil Co., El Dorado, 
plans expansions at its refinery including 
catalytic cracking unit, alkylation plant. Fs 
timated cost $5,000,000 


Gum Springs—Revynolds Metals Co 
Aluminum Div., 2500 S. Third St., Louis 
ville, Ky., plans to construct an aluminum 
plant here. Estimated cost $30 000,000 


N. J., Springfield—Hanovia Chemical & Mfg 
Co., 100 Chestnut St. Newark, is having 
plans prepared by Epple & Seaman, Archts., 
901 Broad St., Newark, for 150,000 sq. ft. 
factory Fstimated cost $1,650,000 


N. ]., Vineland—Kimble Glass Div. of Owens- 
Illinois Glass Co., Nicholas Bldg., Toledo, 
O., plans to construct a furnace and tube 
alley building here. Holabird, Root & Bru- 
gece, 180 N. Wabash Ave., Chicago, 
Archts., Estimated cost will exceed $700,000 


N. M., Farmington—Imperial Acid Co., Al 
buquerq ¢ plans to construct a 60 ton per 
day sulphur plant recovery unit. Graff Engi 
neering & Equipment Co., 3415 Westmin 
ster Rd., Dallas, Tex., Cons. Engr. Estimated 

yst $775,000 


Okla., Cushing—Midland Cooperative Whole 
sale, Cushing, plans to modernize and en- 
large its refinery and install catalytic crack 
ing unit. Estimated cost $2,000,000 


Pa. Luzerne Mines—Lucerne Coke Co., In 
diana, plans to construct a coke screening 
plant. Hevl & Patterson, 55 Water St 
Pittsburgh, Cons. Eners. Fstimated cost 
$500,000 


Pa.. McKeesport-——Firth Sterling Steel & Car 
bide Corp., McKeesport, plans to construct 
a chemical processing plant. Chemical Plants 
Div. of Blaw-Knox ¢ 930 Duquesne Wav 
Pittsburgh, Engrs. Estimated cost $500,000 


Tex.. Amarillo—Texas Co., Texas Bldg. Hous 
ton, plans to construct an aviation gasoline 
refinery. Estimated cost $19,750,000 


Tex. Fort Worth—Premier Petroleum C 
t plans nstruct a cata 


Olive 
] racking refinery unit and polvmeriza 
t unit. Estimated cost $1.300.000 


Tex Fort Worth—Sid Richardson Carbon 
Co., Fort Worth Club Bldg.. plans ¢ on 


atbon black and evnthetic rubber 
vits. Estimated cost $2.000.000 


Tex.. Houston—Reichold Chemicals, Inc., c/o 
Henry M. Reichold, 601 Woodward Heights, 


Ferndale, Detroit, Mich., plans to construct 
he al plant to manufacture resins and 
henol plast product Estimated cost 


$3.250.000 


Tex, Orange—-F. 1. du Pont de Nemours & 
Co., Inc., du Pont Bldg, Wilmington, De! 
plans to enlarge its plant here to increase 
production ef Polythene Fstimated cost 
$10.000,000 


Tex., Seadrift—Carbide & Carbon Chemica 
Div. of Union Carbide & Carbon Corp 
Vexas City, plans to construct chemical 
plant on 2800 acre site between Seadrift and 
Long Mott. Estimated cost $73,000,000 
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———Current Projecte——— ———Cumulative 1952 


Proposed Proposed 
Work Contracts Work Contracts 

New England , 400 ,000 

Middle Atlantic $3 350 000 $380 $33 ,350 ,000 6,812,000 

Sout 1,885,000 153 ,865 ,000 32,127,000 

Middle West 1,000 ,000 17 ,900 950 ,000 

West of Missiippi 147 075,000 35 545,000 325,673,000 132.995,000 

Far West ee $319,000 3.000 6,319,000 8,445,000 

Canada 87 , 500 ,000 12,150,000 

Total $153,.744,000 S41 810 000 $624 607 000 $246,579 000 
Wash., Vancouver—Carborundum Co., Van lex., Corpus Christi Southwestern Oil & 
ouver, plans to construct an addition to its Refining Co., Port and Summers Sts., has 


p! ant. Fistimated st meluding equipment 
$3,319,00 


Contracts Awarded 


Calif., Avon—-Monsanto Chemical Co., 1700 
S. 2nd St.. St. Louis, Mo., has awarded the 
contract for a 250 ton sulphuric acid and 
phenol plant to Leonard Construction Co 
37 S. Wabash Chicago, Ill. Estimated 
cost 


Ga., Carter le ¢ R 
Co., Cartersvil ss awarded t ntra 
for a tie t Wigton. Abbo 
Corp., 1225 S« Plainheld, N. 
Estimated cost wil! ¢ 1 


Ga., Macon—Pittsburgh Plate Glass Co ‘ 
M. G. Aldridge, 1045 Patterson Ave. Ma 
con, contractor, will construct a warehouse 
Estimated cost $85,0/ 


Kv.. Louisville—Kentucky Synthetic Rubber 
Corp., Camp Ground Rd., has awarded the 
mtract for a plant addition to Kaighin & 
Hughes, 1080 Atlantic Ave Toledo, O 


Estimated cost $300,000 


N. Plainfield—National Starch Products, 
Inc. 270 Madison Ave., New York 16, 
N. Y.. has awarded the contract for a 1 
story, 65x210 ft. research laboratory to Wig- 
ton-Abbott Corp. 1225 South Ave. Plain 
field. Fst ited cost $130,000 


©., Youngstown—Barrett Div. of Allied Chem 
il & Dve Corp., 2100 Poland Ave., Youngs 
town, has awarded the contract for rebuild- 
ing its tar products plant and installing new 
equipment to McKinstrie Construction Co 
4612 Woodward Ave., Detroit, Mich. Fsti 
mated cost $1,000,000 


Okla, Duncan—Sunray Oil Corp., Duncan, 
has awarded the contract for rebuilding its 
hvdrofluoric acid alkylation unit to Refinery 
Engineering Co., Wright Bldg., Tulsa. Esti 
mated cost $1,700,000 


Pa, Neville Islan Pittsburgh Coke & Che 
i ¢ Neville Island, Pittsburgh, will 
alter its gla jant into chemical plan 
Work will be done under supervis 
‘rocess Industries Engineering Co, 5640 

Friendship A Pittsburgh, FE 


nated cost $250 


Tenn... Columbia—Shea Ch al Corp Co 
unbia, has awarded the mtract for a rotar 
kilm and two drver plants to W. P Heine 
ken, In Broad St.. New York, N. Y 


Fstimated cost will exceed $1,000,000 
Vex.. Bellair Texas Co., Texas Bidg., Hous 
ton, has awarded the contract for a 2 story 
research and producing laboratory to Gulf 
Construction Co., In Rox 661, Houston 
at $505,098 


awarded the contract for modernizing and 

enlarging its refinery to Refinery Engineering 

Co., Wright Bldg., Tulsa, Okla. FE stimated 
wt $850,000 


lex., Corpus Christi—Sunray Oil Corp., Phil- 
tower Bldg., Tulsa, Okla. has awarded the 
ontract for an aviation fuels catalytic crack- 
ing refinery to The Lummus Co., 385 Madi- 
son Ave., New York, N. Y. Estimated cost 


$10.000.000 


Tex. Cuero—Jergins Oil Co. of Texas and 
Associated Cos., o Shell Oil Co., Shell 
Bidg., Houston, has awarded the contract 
for a compressor and stripper plant to Olson 
Bros., 2541 Times St., Houston. Estimated 

st $965,000 


lex.. Houston—Diamond Alkali Co., 4100 
Clinton Dr., has awarded the contract for 
“gan hemical plant unit to Brown & 
Root, Inc., Box 3, Houston. Estimated cost 
$1,750,000 


lex., Houston—Shell Chemical Corp., Shell 
Bide., will enlarge its ethyl chloride and 
synthetic glycerine plants. Work will be 
done by owners with subcontracts Esti- 
mated cost $1,685,000 


Tex., Midland—Phillips Petroleum Co., Bart- 


lesville, Okla., will construct a natural gas 
plant Work will be done by owners. Esti- 
mated cost $5,500,001 


Tex., Port Arthur—Gulf Oil Corp., Port Ar 
thur, has awarded the contract for a sulphur 
plant to extract sulphur from waste refinery 
fumes, also sulphuric acid plant, to Leonard 
Construction Co., 37 S. Wabash St., Chi- 
cago, Ill; acid sludge decomposition plant 
and polymerization unit for manufacturing 
hich octane gasoline to Bechtel Corp., 220 
Bush St.. San Franciso. Estimated cost 

Tex. Smiths Bluff—Pure Oi] Co. Smiths 

Bluff, has awarded the contract for 26,000 

bbl. refinery expansion consisting of fluid 
atalvtic cracking unit, polymerization and 

vuxiliary processing units, also 20,000 bbl 
:cuum-flash refinery unit to M. W. Kellogg 

Co., Esperson Bldg., Houston Estimated 

ost $5,200,000 


lex., Texas City—Carbide & Carbon Chemi- 
cals Div. of Union Carbide & Carbon Corp., 
Texas City, will construct a butadiene unit. 
Work will be done by owners with subcon- 
tracts. Estimated cost $525,000 


Tex., Texas City—Texas Citv Refining Co., 
Texas City, has awarded the contract for 
modernizing existing refinery units, new 
refinery, storage and shop units to Henry 
Kaiser Engineers, c/o Owners. Estimated 
cost $2,865,000 
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VALVE 


MAINTENANCE CosTs! 


For inspection and maintenance 
Annin Valves remain in the line 


The single seat design of the Annin valve body means lower 
maintenance costs. As shown, the lower half separates from 
the valve assembly, exposing for inspection or replacement 
the valve seat, plug and stem—without removing valve from 
line. No special pipeline crews are necessary. On-the-job in- 
spection and maintenance by plant crews is practical and 
economical. Valve seat is not threaded and can be replaced 
without special tools or grinding-in operations. Under severe 
erosive and corrosive conditions lower half can be easily 
replaced at small cost compared to total valve investment. 
This cost-cutting feature applies to all Annin Valves— 
Domotor, Solenoid, and Handwheel types. All give the ulti- 
mate in precision positive control. If you are interested in 
lower maintenance, and operating advantages approached by 
no other valve —it will pay you to investigate Annin Valves. 


Send for Annin General Catalog 1500B. Explains the 
exclusive Annin positive control Domotor action. Con- 
tains valuable cost-cutting hints, control valve applica- 
tion facts, flow formulas. 
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BAKER PERKINS 


Type “T” vacuum mixers 

give fast, efficient production 
of sanitary paper-coating 
compounds for food packaging 
at Marathon Corporation 


In the food packaging industry, extreme care must be exercised to 

prevent any possibility of contamination of the packaging materials. 
That's why Marathon Corporation, Menasha, Wisconsin, uses Baker Perkins 
Type “T” Vacuum Mixers to produce the sanitary compounds that are 

used to coat papers for wrapping foods. One of these three-hundred gallon 
B-P Mixers at Marathon will handle a charge of 2000 Ibs. and develop 

@ maximum of about 100 h.p. 

Baker Perkins makes a complete line of Vacuum Mixers for just about 
every processing operation. They will help speed production and improve 
the quality of your product. Write today for complete information. 


BAKER PERKINS INC. 


CHEMICAL MACHINERY DIVISION 
SAGINAW, MICHIGAN 
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String of refrigeration cars being bunker- 
iced by a Link-Belt Master Car Icer operated 
by Allen-Bradley controls. 


Link-Belt Master Car Icer 
operated by 


Allen-Bradley Controls 


To insure scheduled car icing in a minimum of time 
requires rugged, quality equipment. Allen-Bradley 
motor controls play an important role because they 
are so reliable and trouble free. 

The selection of Allen-Bradley solenoid starters for 
your equipment is always a wise choice. Their simple — 
design guarantees millions of trouble free operations. 


Typical motor control unit for a Link-Belt Master Car Icer showing 
the many Allen-Bradley solenoid controls in watertight enclosures. 


Bulletin 712 Combina- 
tion Starter with front- 
operated disconnect 
switch with fuse clips 
in the NEMA Type 1 
general purpose en- 
closure. Generous wir- 
ing room. Bonderized. 


Furthermore, their double break, silver alloy contacts 
require no maintenance. Allen-Bradley thermal over- 
load relays are dependable and remain accurate in 
their operation, even after long service. 

See the nearest Allen-Bradley control engineer for 
recommendations regarding your motor control prob- 
lems. He will be glad to assist you. 


Allen-Bradley Co., 1337 S. First St., Milwaukee 4, Wis. 


ALLEN-BRADLEY 


SOLENOID MOTOR/CONTROL 


Bulletin 712 Combi 
nation Starter in the 
NEMA Type 4 water 
tight and weather- 
tight enclosure. Rub- 
ber gasket seal. Re- 
liable overload pro- 
tection provided. 
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it the tiv. J Process in n Vacuum 


Instailatia 
Rotary V. 
Many powdery oxidizable materials, such as aluminum when dried in powdered form, pon " . 
tend to ignite in the presence of air and burn «ith explosive effect. _Cal., for drying of alu- 


minum powder. 


Many heat-sensitive chemicals suffer serious impairment of their properties 
f when dried under atmospheric conditions. 


Many products, such as blood plasma, are completely deprived of their original values through 
atmospheric drying. 


In contrast, these same materials, when dried under vacuum, are free from fire and explosion hazards, 
free from chemical change and deterioration; and, as a bonus, valuable solvents are fully recoverable. 


Vacuum drying can be done at temperatures well below 100°F., causing rapid 
elimination of excess moisture, without affecting the chemical properties of the 
product. Drying speed is increased; drying time and overhead are reduced. 
Finished products have low and uniform moisture content. Valuable 
solvents are easily recovered at 99% efficiency, or better. 


A new 24-page brochure, just off the press, entitled “Vacuum Drying,” 

explains the wide range of processes 

and equipment by which chemicals are sss 

dried under vacuum. Many typical 9 me 
vacuum drying problems and their 

solutions are included. § ‘STOKES MAKES 

Send for a copy. | 


F. J. STOKES MACHINE COMPANY, 5920 TABOR ROAD, 


a 
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j Industrial Tabletting 
and Powder Metal Presses, 
Pharmaceutical Equipment, 
High Vacuum Pumps and Gages, 
20, PA. 


The minute you say the word! 


The minute you say the word Kaiser Chemicals will supply you with the cal- 
cined and hydrated aluminas you need to build top quality into your product. 


A major producer of aluminas for many years, Kaiser Chemicals is currently 
expanding its modern facilities to assure you prompt delivery. 


You can also expect prompt service from Kaiser Chemicals’ engineers—men 
who have spent years in solving the problems connected with the manufacture 
of abrasives, glass, ceramics, refractories, catalysts, chemicals for water 
treatment. 


CALL US TODAY. We'll be on the job the © 
minute you say the word. Principal sales offices: 
Chemical Division, Kaiser Aluminum and Chemical Kaiser Chemicals 
Sales, Inc., 1924 Broadway, Ookland, California. 
First National Tower, Akron, Ohio. 
calcined and hydrated aluminas 


Alumina * Basic Refractory Bricks and Ramming Materials + Dolomite + Magnesia * Magnesite * Periclase 
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Here’s 124 Pages of Valuable Data 


on STAINLESS STEEL 


Stainless steel is a critical rearmament material. 
As the nation’s mobilization program shifts into 
higher speed, supplies of this vital alloy are 
becoming increasingly restricted. If you're using 
stainless, be sure you make every pound go as 
far as possible. 

Allegheny Ludlum's new 124-page, case-bound 
Stainless Steel Handbook is ready for distribu- 
tion now. It will help you to select the right 
stainless steel and to use it right. Comprehensive 
listings of analysis, properties and characteristics 


America must hove more 


of each type will guide you in specifying grades 
that will do your job most efficiently. Clear, 
concise fabrication data will help you speed 
production and cut waste. 

Your copy of the Stainless Steel Handbook 
will be sent—without charge—upon request. Our 
only stipulation: please make your request upon 
your company letterhead. @ Write Allegheny 
Ludlum Steel Corporation, Oliver Bldg., 
Pittsburgh 22, Pa. 


ADDRESS DEPT. CE-27 


weod 3047 


Remeber This alto You can make it BETTER with 


cet inthe | Allegheny Metal 
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MPROVED USE 


STERLING SLO-SPEED! 


Mr. M. Cinaman of Crown Machinery and 
Equipment Sales Co., Los Angeles, states that 
Slo-Speeds are the ideal drives for their paste 
mixers because of Slo-Speed’s compact design 
which saves 10% in mounting space and 7 


enables design of a mixer that accommodates 
motors from 5 to 15 H.P., and because of Slo- 
Speed's quiet operation, versatile mounting, 
low maintenance and positive oil seals. 


STERLING SLO-SPEED GIVES YOU 
THE ONE BEST LOW SPEED AND 


gives uninterrupted service—carries 


heavy overhung loads—provides versa- 
tle mounting and flexibility in arrange- 
ment of machinery—saves valuable | 
space— provides greater safety—costs less 
to install and use. An indispensable 
source of low speed power for: 

Agitators Dryers Presses 


i STE R L | N G s LO -S P E E D Blowers Kilns Screens 

Cookers Mixers Etc., etc. : 


OTHER STERLING ELECTRIC POWER DRIVES: 


"OTLLUSTRATIONS 
showing how Sterling Elec- 
tric Power Drives reduce 
production costs. Write for 
Bulletin No. C-119 


TERLING 
MOTORS 


Plants: New York City 51; Van Wert, Ohio; Los Angeles 22; Hamilton, Canada; Santiago, Chile. 


@ STERLING SPEED-TROL (VARIABLE SPEED) MOTORS 
@ STERLING KLOSD AND KLOSD-TITE (NORMAL SPEED) MOTORS 
DRIP-PROOF + SPLASH-PROOF + TOTALLY ENCLOSED 


Offices and distributors in all principal cities. 
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Anybody got a match? 


Here's a flat statement about the Carrier Centrifugal Refrigerating 
Machine. /t has no match in its field. 


After all, we've been making multi-stage centrifugals for thirty 
years now. We've made more of them than anydne else—some 2500 
of them, in fact. And we back up each one with the largest, most 
experienced national service organization in the business. 

The Carrier Centrifugal Refrigerating Machine is a compact unit 
that will bring temperatures down to minus 125°F. and even lower if 
you want it to. It directly condenses ammonia, chlorine and other gases, 
and it’s available in a complete range of sizes all the way up to 2500 
tons capacity. 

Lots of design advantages. too. The finest shaft seal the industry 
has ever seen is in the Carrier Centrifugal Refrigerating Machine — an 
automatic, all-metal, non-friction oil seal. The machine installs easily 
on simple foundations and has the smallest dimensions per ton of 
capacity of any centrifugal you can buy. 

Who can match that? 


There’s a lot more we'd like to tell you, so we're offering an 
informative catalog on “Centrifugal Refrigeration.” Write for it to 
Carrier Corporation, Syracuse 1, New York. 


If your needs are best met with reciprocating type If you have high or low pressure steam avaliable, 
equipment, your best choice is this Carrier Recipro- investigate the exclusive Carrier Absorption Refrig- 
cating Refrigerating Machine in a compact package. erating Machine—lightweight, has no moving parts. 
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Leaving the STRESS 
where it belongs... 


Stress relieving prefabricated piping with highly 
i developed equipment and special techniques is one 
reason why exacting specifications are met with 


GRINNELL PREFABRICATED PIPING 


Grinnell received an order recently for stress relieving 
prefabricated piping to these specifications: — 


“All fabricated pieces shall be normalized and drawn by 
heating to a uniform temperature of 1700°F (plus or 
minus 25 F). This temperature shall be maintained on 
a basis of one-half hour for each quarter inch of wall 
thickness of the heaviest pipe in the furnace charge fol- 
lowed by air cooling not less than 600'F. All pieces shall 
ou then be reheated to 1425’F and held at temperatures as 
* above. In no case shall the time be less than 2 hours... 
- Cool at a controlled rate not to exceed 200 F per hour 
until 600 F is reached .. .” 


Grinnell, of course, met these specifications precisely. In 
Fy fact, fabricating industrial piping today demands the 
AY maximum in versatility and precision. 

Modern power plants, for example, need piping of heavy 
ey. cross-sectional area and definite alloy composition to 
oe provide high temperature stability, resistance to creep 
and graphitization. Chemical and oil refining processes, 
on the other hand, must have piping of high chrome alloy 
to impart strength at high temperatures, resist corrosion, 
withstand impacts at low temperatures. Heat-treating 
2 often is the only answer — either to restore properties 
F affected during fabrication, or improve original properties. 


Grinnell Company inc., Providence, Rhode Island . 


pipe and tube fittings * welding fittings + 
Grinnell-Saunders diaphragm valves * pipe * 
industries! supplies ° 
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engineered pipe hangers ond supports ° 
prefabricated piping 
Grinnell automatic sprinkler fire pretection systems ° 


GRINNELL’S AUTOMATIC 
HEAT-TREATING FURNACE 


performs with positive efficiency. This 
versatile stress-relieving unit, measuring 
12 by 12 by 40 feet and using gas or oil 
or both as fuel, was designed to give 
full program control for the entire range 
of working temperatures. It provides in- 
strument control of rate of rise in tem- 
perature of the charge, length of time 
for holding at the predetermined temper- 
ature level, and cooling rate. Two re- 
cording controllers are provided for the 
furnace and a separate 6-point recorder 
registers the temperatures of the charge 
simultaneously during the treating cycle. 


Exterior View of Building 


In heat-treating, as in everything else for piping, 
Grinnell has the experience and the costly equip- 
ment to fully protect large piping expenditures. 
That is why it will always pay you to call on 
Grinnell for all of your piping needs. 


GRINNELL 


WHENEVER PIPING IS INVOLVED 


Sales Offices and Warehouses in Principal Cities 
Thermolier unit heaters * volves 


* plumbing and heating specialties * water works supplies 
Amco air conditioning systems 
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hang 


them 
overhead 


or put them 
in the 
basement 


F-H AIRSLIDE 


CONVEYOR 


Airslide operates on the principle of fluidizing dry, fine materials, 
with low-pressure air, so that they flow by gravity, like water, 
on a slightly inclined plane. 


Photographs shown illustrate two extreme locations. The 
upper view shows the Airslide, suspended overhead, from a 
walkway; the other located in a basement. 


Airslides will convey materials such as, for example: gypsum, 
Among the many worth-while advantages of the F-H Airslide soda ash, fly ash, barytes, bentonite, Portland cement, cement 
Conveyor is the ease with which it can be designed and installed taw material, flour, ground ores, hydrated lime, alumina, cata- 
to avoid structural obstacles and production equipment; allow for _ lysts, silica, phosphates, talc, resins, detergents and soap powders, 
much needed, valuable space in the plant. and calcined magnesite. 


Airslides permit economy in location without the restrictions Why not have a Fuller engineer show you how an F-H 
or straight-line limitations of mechanical conveyors. Use ofalternate Aijrslide Conveyor system can reduce the cost of conveying 
straight and curved sections result in almost complete freedom of dry, fine materials in bulk, while it increases production efficiency. 
location, subject only to headroom requirements to allow for the This service costs you nothing and, it may mean a step toward 
proper degree of slope required for moving the material. The better production, more economically attained. 


FULLER COMPANY, Catasauqua, Pa. 
Chicago 3—120 S. LaSalle St. 
ul San Francisco 4—420 Chancery Bldg. 


“Fuller Company is the exclusive manufacturer of KS = 

DRY MATERIAL CONVEYING SYSTEMS AND COOLERS— air gravity conveyors, except for use in motor vehicles, a: 
COMPRESSORS AND VACUUM PUMPS— under Huron Portland Cement Company U.S. 

Patent Nos. 2,316,814, 2,517,837, 2,527,394, 2,527,455, ae 

FH-23 FEEDERS AND ASSOCIATED EQUIPMENT 2,527,466, 2,527,488 and Patents Pending”. hed 
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ICE spells growth 


There’s many a reason for the 
parallel growth of the 

Petro Chemical Industry 

and the increasing use of 
Petro-Chem Iso-Flow Furnaces by 
leading Petro Chemical Companies. . 


3 "etro-Chem tso- 
PEYRO CHEMICAL PETRO-C 
CHEMICAL 
_ PRODUCT OUTPUT cE 1 ' 
INGRALLA 


>; 1SO-FLOW FURNACE USERS KNOW ... . that the Petro-Chem 
Company has but one basic product; processing furnaces for petroleum, chemical 
and allied industries. As a result of experience, they know that it does not pay to 
build their own furnaces; that Petro-Chem Iso-Flow Furnaces cost less, operate 
efficiently and usualiy beyond their rated capacity . . . they know that all process 
data made available for the design and engineering of Petro-Chem Iso-Flow 
a Furnaces is kept strictly confidential . . . never released by Petro-Chem 
“ Development Company engineers. 

ai The Petro Chemical, Petroleum, Chemical and allied industries can be confident 
that as they grow in size and advance in technology, so Petro-Chem Iso-Flow 
Furnaces will keep pace. 
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solved by 
GRAVER 
REACTIVATOR 


Three exclusive 
Graver Reactivator Features 


1. Full bottom area for solids concentration 
and collection. 

2. Separately driven highly efficient sludge 
scraper and blades, 

3. Positive and intimate contact of incoming 

water with sludge by variable speed 

sludge recirculation impeller. 


waste water problems 


Here was a particularly difficult problem 
of high solids in waste water in a large 
eastern process plant. 


This waste water contains up to 1500 ppm 
of suspended solids and 3000 gpm 
were to be treated. The problems were: 


(1) to prevent stream pollution, 


(2) to produce solids of the highest 
concentration for disposal, 


(3) to recover clear water for 
process use. 


A Graver Reactivator was selected to 
solve this multiple problem. The 
Reactivator is doing the job so effectively 
that it delivers solids up to 14% by 
weight while producing an effluent suitably 
clear for recycling in the system, 

without any chemical treatment. 


In plants all over the country, Graver 
Reactivators are effectively and 


economically treating raw water supplies 
and conditioning waste waters for reuse 
or for trouble-free disposal. These 
units can solve your liquid conditioning 
problem, too. Their distinctive design 

is described in Bulletin WC-103. 


Write today for a copy and for free 
technical paper, “Some Economic Factors 
in Waste Water Treatment”. 


GRAVER WATER CONDITIONING CO. |GRAVER}| 


Division of Graver Tank & Mfg. Co., Inc. 
216 WEST 14th STREET, NEW YORK 11, N. Y. 
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From the massive mill that pierces the white-hot billet, 

BE SURE OF UNIFORM through every step in processing, to final checks and 
HIGH QUALITY — SPECIFY tests in the laboratory, Globe processes are specialized 
* . .. specialized to give you high quality — uniformity 


of diameter, concentricity, wall thickness. 
Globe has specialized in the research, engineering, 
; and manufacture of steel tubes for more than 30 years. 
Advanced machinery and methods — rigid a 


and quality controls — characterize all production 


operations from billet to finished tube. Write for the 
T FL T ES lobe general catalog. 


# GLOBE STEEL TUBES CO., Milwaukee 46, Wisconsin 
Chicago Cleveland Detroit © New York ® Houston ® St. Louis 
e+ePRODUCT OF A LEADING Denver © San Francisco © Glendale, Cal. © Philadelphia 
; iron seamless high purity ingot iron tubes — Globe Welding Fittings. y 


Pa Globe Steel Tubes Are Available In: 


* STAINLESS STEELS © STAINLESS STEELS * ALLOY STEELS * STANDARD AND SPECIAL 
— GLOBE SEAMLESS GLOWELD WELDED © CARBON STEELS ANALYSIS STEELS 

* HIGH PURITY IRON * CORROSION RESISTANT * HIGH-TEMPERATURE * MECHANICAL AND 
— GLOBEIRON STEELS SERVICE STEELS PRESSURE TUBING 
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_ Evaporators with 


self-cleaning during operation 
No down time! No scale removal costs! 


Take a leaf from the flow sheets of another 
industry. For years evaporation of spent sulphite 
pulp cooking liquors in sulphite pulp manufacture 
was considered highly impractical because a 
gypsum coating developed on heating surfaces. 
But today—it can be a continuous, full capacity 


= 


— 


self-cleaning operation through use of Conkey 
Evaporators and Rosenblad Channel Switching 
System. 
The advantages of the Rosenblad Channel ‘i 

_ Switching System have been thoroughly proven 
both in this country and abroad. Heating cre 


surfaces, interconnecting pipe and pump systems 
are completely cleaned during normal operation! 
It’s especially effective wherever lime salts 

scale evaporators. 


Conkey equipment adapts itself well to channel 
switching for self-cleaning operation while 
providing all the other advantages of multiple 
effect evaporation: forced circulation . . . 
falling film . . . recompression . . . thermal 
compression . . . high vacuum and other 
specialized benefits where required. 


*Patents Applied For 


Conkey 4-Body Triple Effect Flat PROCESS EQUIPMENT 
Plate Heating Surface Evaporator DIVISION 


PROCESS EQUIPMENT DIVISION 


GENERAL AMERICAN 
TRANSPORTATION CORPORATION 


GET THE FULL DETAILS. Write today for 
new bulletin. See how a Conkey Evapo- 
rator with Rosenblad Switching System 
can eliminate down time, eliminate scale 
removal costs and keep a constant flow 


Sales Offices: 10 East 49th Street, New York 17, New York sheet for you. Py 
General Offices: 135 South LaSalle Street, Chicago 90, Illinois Bi 
Sole licensee in the U.S. A. for the Other General American Equipment: Turbo- a 

A. 8B. Rosenblads Patenter Evaporator Switching System. Mixers, Filters, Dewoterers, Dryers, Towers, 


OFFICES IN ALL PRINCIPAL CITIES Tanks, Bins, Pressure Vessels. 
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Double me- 
chonical seals 
with oll ports 
accessible 
without re- 
moving the 
drive 


| 
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Standard make right 
angle motoreducer 


Manhole with hinged 
cover 


Semi- flexible cou- 
pling protects drive 
equipment and pres- 
sure seals 


Cooling and heating 
coils 


Removable arm ra- 
dial propelier agite- 
tor, giving excellent 
shearing action and 
rapid overturning of 
the liquor, self clean- 
ing in operation 


Bottom flush valve 


Removable bottom 


guide bearing 


RADIAL PROPELLER AGITATOR 


STRUTHERS WELLS 


The Struthers Wells 
Hydrogenator 


Advanced Agitator Design 
for Quick and 

Thorough Dispersion of 
Gases and Solids 


The agitators, supporting structure, agitator 
shaft seals and drive incorporated in the new 
Struthers Wells Hydrogenator have been 
carefully designed to give maximum effi- 
ciency and long trouble-free service in dis- 
persing gases and catalysts under normal 
or extreme conditions of temperature and 
pressure. 

The diagrammatic illustration at the left 
shows how the agitator shaft is independently 
supported at two points within the vessel. 
Note how the radial propeller agitators are 
mounted in multiple on the shaft dividing the 
overturning of the content into several strata. 
The coils are carefully located to provide 
minimum obstruction to proper agitation and 
the flush outlet valve eliminates a pocket into 
which the catalyst might accumulate. This 
type of equipment is ordinarily made of stain- 
less, nickel, monel, inconel or mild steel and 
individually designed to operate under spe- 
cific conditions of pressure, vacuum, temper- 
ature and degree of agitation. 


CORPORATION 

Process Equipment Division ... Warren, Pa 
PLANTS AT WARREN, PA. + TITUSVILLE, PA, 

Offices in Principal Cities 
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” Because of its high peripheral blade speed and the rapid over- ~ ells : 
ae turning and turbulent motion it imparts to the liquor, the radial are. 
propeller effectively disperses and entrains both the hydrogen , ee 
| 
optimum condition necessary to a maximum absorption and re- Ba 
action. The removable arm feature provides inexpensive adjust- Lp oes 
ment of the degree and type of agitation which might be necessary eis 
to change of process or operating conditions. 


“Spensol”, trade name for ammoniating solu- tures fill the bill. Chicago Bridge and Iron Com- 
tions manufactured by the Spencer Chemical Com- pany is fully equipped to fabricate and erect struc- 
pany, is used, among other things, as a fertilizer. tures of carbon steel or the following corrosion- 
One of the important ingredients of Spensol is resistant materials for chemical plants. 


ammonium nitrate. The tank pictured above is one 
of two 80,000-barrel Horton storage tanks which 
we built for Spencer Chemical at Charlestown, 
Ind., to store 80 per cent ammonium nitrate. 

Somewhat unique in chemical storage facilities, e LININGS — Chrome-nickel or straight 
these particular Horton tanks are insulated and chrome stainless steel, monel, nickel or 
heated. Ammonium nitrate must be kept stored everdur. 


at a temperature of 165-175 deg. Fahr. in order e SOLID CORROSION-RESISTANT ME- 
that the product remain in solution. To assure this, 6 .. CGumeeiiel és straight 


be are insulated with a layer of 1} inch of chrome stainless steels, monel, aluminum, 

iberglas and are heated by circulating the stored ickel or everdur 

solution with Brown fin-tube heaters utilizing — 

steam as a source of heat. Write our nearest office for an estimate when 
Tanks to store ammonium nitrate represent only. you need tanks or process equipment made of 

one of the many cases where Horton steel struc- corrosion-resistant alloys. 


Atianto 3 2120 Healey Bidg Detroit 26 1503 Lafayette Bidg Philadelphia 3. 1625—1700 Walnut St. Bidg. 
Birmingham | 1510 North Fiftieth St Havana 402 Abreu Bidg San Francisco 4 1522—200 

Boston 10 1005—201 Devonshire St Houston 2 2103 C & | Life Bldg Seattle 1 

Chicago 4 2124 McCormick Bidg Los Angeles 17 1505 General Petroleum Bidg. ulsa 3 

Cleveland 15 2220 Guildhall Bidg New York 6 3318—165 Broadwey Bidg. Wa: ington, D. C 


Plonts in BIRMINGHAM, CHICAGO, SALT LAKE CITY ond GREENVILLE, PENNSYLVANIA 


e CLAD STEELS — Chrome-nickel or 
straight chrome stainless steels, monel or 
nickel. 
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£-116 Turbine, close- 
coupled gear; shaft 
@evernor. 
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Take the 
out of Turbine Selection! 


Westinghouse General-Purpose Turbines can be supplied 
for mechanical or generator drive... either direct con- 
nected or geared... for condensing or noncondensing 
operation. This complete line... plus a nationwide staff 
of trained steam engineers, conveniently located sales 
offices, and service shops... assures you of the correct 
solution to your steam-drive application problem. 

The single-stage Type E turbine, with designs for three 
basic classes of steam conditions, three wheel sizes and 
three standard governor types, provides in effect twenty- 
seven standard, economical variations to cover a wide 
range of applications. In addition, an almost limitless 
number of special applications can be met through the 
use of heavy-duty parts, and optional accessories. 

Geared-turbine drives are offered either flexibly 
coupled to accommodate either right- or left-hand gear 
offsets, double-ended output shafts; or close-coupled 
(Gearturbines ). Gearturbines are standardized ona single 
offset arrangement, affording utmost economy. 

Other types in the complete Westinghouse general- 
purpose turbine line include heavy-duty and multi-stage 
units for applications requiring high temperatures and 
pressures, higher speeds, greater horsepower, extraction 
for process applications, or higher efficiency than may 
be had with single-stage machines. 

The superiority of the Westinghouse line is the result 
of over 60-years’ design, manufacture, and application ex- 
perience. To get the benefit of this broad know-how, call 
your nearby Westinghouse office, or write Westinghouse 
Electric Corporation, P. O. Box 868, Pittsburgh 30, Pa. 

J-30332 


you CAN BE SURE... 


Westinghouse 


4 j 
- 
> 
“Wel 
£-116 Turbine with 
orifice governor. q 
4 
4, 
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£-120 Turbine with 
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PHILADELPHIA SPIRAL- BEVEL 
COOLING TOWER DRIVE 


The growing use of larger fans in cooling tower service brought the 
need for a drive that would best meet heavier load conditions. Phila- 
delphia, having long been a leading manufacturer of conventional 
worm gear cooling tower drives, thoroughly understood this problem. 


Our solution: an entirely new spiral bevel—helical drive. 


This new unit is extremely compact, yet sturdy of construction. Units 
available in a wide range of sizes and ratios. 


For assurance of dependable operation, long life and high load trans- 
mission specify a Philadelphia drive. 


are in Bulletin CT-51. Write for 
@ copy on your business letterhead. 


ERIE AVE. AND G ST., PHILADELPHIA "34, PA. 
NEW YORK + PITTSBURGH * CHICAGO + HOUSTON + LYNCHBURG, VA 
IN CANADA: WILLIAM AND J. G. GREEY LIMITED, TORONTO 


Industrial Gears and Speed Reducers 


LimiTorque Valve Controls 


a Toms 
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You simply turn a control handle! 
Instantly the speed of the Varidrive 
changes to the exact rpm you 
need. The productive scope of your 
powered machines and equipment 
will be greatly increased. 

Your operators can produce 

more output every hour. 


o's 
ne 
A 
: every speed with Varidrive 
- 
| a é 
~ 
owe 
ay 
in 


MAIL COUPON FOR VARIDRIVE BULLETIN 


U. S$. Electrical Motors, Inc 
los Angeles 54, Calif. (Box 2058) or Milford, Conn 


Send VA Varidrive Motor Bulletin 


COMPANY 


ADDRESS 
CITY 


YOU GET THESE EXTRA ADVA 


ANY SPEED 
BY TURMING A DIAL 


COMVENTIONAL 
“oon uP 


WAPROVES QUALITY 
OF MACHINE WORK 


COMPACT— CAM INSTALL 
DIRECT OM MACHINE 


Machines with only 1, 2 or 3 speeds can’t give maxi- 
mum output. Keep pace with progress. Take full 
advantage of your machine's unused production. 
Give it infinite variations of speeds best suited to the 
job and to the operator's ability. 


ZONE ___STATE 


NTAGES IN THIS MIRACLE MOTOR 


| 


WO BELTS TO SHIFT | | ELIMINATES EXTRA 
WO GEARS TO CHANGE CONTRAPTIONS 


VARIOUS TYPES 
2 TO 0,000 RPM 


Many users of U. S. Varidrive Motors obtain 10 
hours’ production in 8 because the operator can select 
just the right speed for each operation. He gets it 
instantly by merely turning a control dial. He speeds 
up his work to synchronize with his rhythm of move- 
ment. He sets the speed faster for quick work, slower 
for very precise operations. Imstall Varidrives and save. 


= 7 1 
4 
| | one | at 
me: 
| 
| 
UP TO 30% 
\ 
| 0) | | 
| a Gio 
| | ke | 
| 
| 
| REDUCES FATIGUE CHANGES SPEED TO GIVES EXACT SPEED LOCALLY OR ees 
FIT WORKER'S RHYTHM FOR SIZE OF WORK REMOTELY CONTROLLED 
| 
| 
US. variprivE motor 
s 


Available in Two Convenient 
Types To Meet Your Needs 


Plain AMER-PLATE for existing steel 
or concrete tanks or structures 

Plain Amer-Plate is smooth and flat on both 
sides. It is applied to existing surfaces using spe- 
cially developed cements that provide a firm 
bond with those surfaces. 


T-LOCK AMER-PLATE 
for newly cast 

concrete pipe 

and structures 

T-shaped parallel “anchors” are 
an integral part and extend 
along the back of each Amer- 
Plate sheet. The sheet is applied 
to the inner forms of tanks, 
concrete pipe, and structures. 
When the concrete is poured, 
the tees are embedded and 
locked into the concrete. 
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THOSE EXTREMELY CORROSIVE CONDITIONS... 


CONSIDER THE USE OF 


HERE’S A NEW, EXTRA-TOUGH, ECONOMICAL 
INDUSTRIAL SHEET LINING 


Especially designed to protect against extremely corrosive 
conditions, Amer-Plate is particularly adaptable for use in highly 
corrosive sewers, chemical storage tanks, tank cars and tank 
trucks hauling unusually corrosive solutions. 


Composed of inert resins and plasticizers, Amer-Plate is 
impervious to gases, highly resistant to acids, alkalies, alcohol, 
oils, salts, and petroleum products. It has a very low moisture 
vapor transmission rate, will not support combustion, and con- 
tains no toxic materials. 


Amer-Plate is a flexible thermoplastic sheet, practical for 
application to flat, curved and angular surfaces. Its economy and 
effectiveness has been proved in the field in over 10 years of 
development and testing. 

So... wherever you require long lasting protection against 
extreme corrosion, make a full investigation of the possibility 
of using Amer-Plate. Write for complete information. 


Amer-Plate industrial sheet lining is the result of many 
years experience in the manufacture and application of 
Amercoat protective coatings. 


APAERCOAT 
CORPORATION 


A division of American Pipe and Construction Co. 


4809 Firestone Bivd., South Gate, California 
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STOP CORROSION AND CONTAMINATION 


with MANHATTAN 
RUBBER LINING 


No job is too big or too intricate for Manhattan. If your tank is too big for a 
railroad car, why not consult us, perhaps we can come into your plant and line it. 
Manhattan has rubber lined some of the world’s iargest, and most intricate, tanks 
and equipment. However large or complex, you are sure of a permanent bond 
of rubber to metal despite expansion and contraction under temperature changes, 
or knocks of ordinary usage ¢ Protection of your capital investment means 
protection of steel equipment from corrosion . . . protection of process fluids from 
contamination . . . protection from dangerous stray currents in plating . . . with 
Manhattan rubber lining. Let Manhattan handle your next job. 


RUBBER LINING PLANTS AT PASSAIC, N.J., AND NORTH CHARLESTON, S.C. 


MANHATTAN RUBBER DIVISION — PASSAIC, NEW JERSEY 


RAYBESTOS - MANHATTAN, INC. 


Flot Belts V-Belts Conveyor Belts Hose Roll Covering Tonk Lining Abrasive Wheels 


Other R/M products include Industrial Rubber Fon Belts @ Radiator Hose Paockings Broke Linings Broke Blocks 
Clutch Facings @ Asbestos Teatiles @ Sintered Metal Ports @ Bowling Bolls 
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‘ Line Up With 
CHAPMAN 
— for all Types and Sizes of Cast Stee! 7 

aia Gate, Globe and Check Valves 


Yes, Chapman makes cast steel gate, globe and check valves, 
to ASA and API ratings... for all pressures and purposes and 
in all sizes. 


So file this mental note: \t pays to check with Chapman on 
all your valve requirements, standard or special. Have you the 
latest edition of Catalog 20 covering Cast Steel Valves? It's 
yours for the asking. 


The CHAPMAN VALVE Manufacturing Company 


INDIAN ORCHARD, MASSACHUSETTS 
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five reasons why chemical men 
specify INLAND steel containers 


TESTEO—Every Inland container 
is individually tested to insure 
satisfactory performance in use 


4 CREATIVE DECORATION— 
s creative staff can as- 

customers in developing 
effective container decoration 
—printed or lithographed—for 


greater sales impact 


on performance 


° 


For more information write to 


- INLAND STEEL CONTAINER COMPANY 


6532 SOUTH MENARD AVENUE - CHICAGO 38, ILLINOIS 
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2 SIZES AND STYLES — Inland 
your industry .. . are 
available in sizes from 3 to 
58 gallons 
= 
| LINING RESEARCH — Inlond... BAS 
with the most experienced lin- 
‘ ing research department in the 
| industry... has developed or 
improved container linings for 
} hundreds of products. } 
; % 
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IN STEEL AND ALLOYS 
‘SOLID STAINLESS _— FOR EVERY 
PROCESS REQUIREMENT 


Here are excellent examples of Graver's 
ability to satisfy the diverse requirements of 
the petroleum and process industries. Fabri- 
cated to conform with standard codes or 
special requirements, these towers are the 
result of Graver's long experience in manu- 
facturing quality vessels in steels, clads and 
alloys. 


he wide variety of processing plants in which 
these intricately designed towers and columns 
are operating today attests to Graver’s versa- 
tile craftsmanship and indicates why Graver 
has long been a prime source of supply in this 
exacting field. 


GRAVER TANK & MFG.CO.[NC. 


EAST CHICAGO, INDIANA 
NEW YORK + CHICAGO + PHILADELPHIA + WASHINGTON 
DETROIT - CINCINNATI + CATASAUQUA, PA. 
HOUSTON + SAND SPRINGS, OKLA. 


CARBON STEEL 
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NI-RESIST’ CASTINGS PRODUCED IN 
ALL IMPORTANT INDUSTRIAL AREAS... 


Your Complimentary Cofey ot “Engineering Properties and Applications of NI-Resist” 


is Ready at the Nearest Authorized Ni-Resist Foundry Listed . . . Write for it Now. 


Abrasive Alloy Castings Co, Bridgeboro, J 
American Grake Shoe (o., New York 17, Y 
Americon Brake Shoe (o., Electro-Alloys Division 
Elyria, Ohie 
American Brake Shoe (o., Engineered Castings Dr 
vision, Rochester 11, N.Y 
American Cast Iron Pipe Co., Birmingham 2, Ale 
Americon Chain & Cable Co. Reading Stee! 
Casting Division, Reading, Po 
Boker Perkins, Inc., Soginaw, Michigan 
Corp, Eddystone Division 
Philadelphia 42, Po 
Barnett Foundry Co., Irvington, J 
Buffalo Stainless Casting Corp.. Buffalo W. Y 
Corondelet Foundry Co., St. Lewis 10, Mo 
Centrifugal Casting Co., Long Beach 7, Cotif 
Chicage Hordware Fdry. Co., The 
Chicago, 
Chris. Erhart Fdry. & Mach. Co., The 
Cincinnati 3, 
Domeron Metal Sales (o., Compton, Calif 
Delurik Shower Co., Fdry. Sartell, Minn 
Duluth Works Co., Duluth, Minn 
Duriron (o., inc., The, Dayton |}, Ohie 
Eagle Foundry Co., Seattle 4, Wash 
Electric Steel Foundry Co, Portiond 10, Ore 
Elizabeth Street Foundry Co. Chicage 36, Ii 
Engineering Costings, Marshall, Michigan 
Fahralioy (o., The, Harvey, 
Frank Foundries Corp. Moline, 
Genera! Metals Corp, Ookland 3, Colif 
Geiden's Foundry & Mach. Columbus, Go 
Hemilten Foundry & Mach. (o., Hamilton, 
Hunt-Spiller Manufacturing Corp, South Boston 
27, Mess. 
Janney Cylinder Philadelphia 34, Po 
Kingsport Foundry & Mtg. Corp., Kingsport, Tenn. 
Keppers (o., Metal Products Division 
Baltimore 3, Md. 
Kutriown Foundry & Machine Corp, Kutriown, Po 
Michiana Products Corp., Michigan City, Ind 
Michigan Stee! Casting Co. Detroit 7, Mich 
Montague Machine Co. Turners Falls, Moss 
Moran Flexible Joint Co., Inc., Lewisville 2, Ky 


Olney Foundry, Link-Belt Co., Philedeiphia 20, Pa. 


Pacific Foundry Company, Lid., Son Francisco 10 
(a 


Peru Foundry Company, Peru, Indien 
Pusey & Jones Corp., The, Wilmington 99, Dei 
Reda Pump Bartlewille, 


Richmond Foundry & Mfg. Co., Inc., The 
Richmond 20. Va 

Ross-Meehon Foundries, Chattanooga |, Tenn 

St. Paul Foundry & Mfg. Co., St. Pou! 3, Minn 

Shenango-Penn Mold Co., Dover, Ohio 

Standard Bross & Mfg. Co., Port Arthur, Texas 

Stanley Foundries, Huntington Pork, Colif 

Sterling Foundry Co., The, Wellington, Ohic 

Toylor & Fenn Co., The, Hartford 1, Conn 

Texaloy Foundry Co., Son Antonio 3, Texas 

Thomas Foundries, inc., Birmingham |, Alobame 

Trimity Vatley tron & Stee! Co., Fort Worth, Texas 

W. S. Tyler Co., The, Cleveland 14, Ohio 

Weatherly Foundry & Mfg. Co., Weatherly, Po 

Wells Manufacturing Co., Skokie, ti! 

Westlectric Castings, Inc., E. Los Angeles 22, Colif 


United States Pipe and Foundry Co 
Burlington, J 


Utility Stee! Foundry, Vernon (L. A.), Calif 
Tenith Foundry Co., West Allis 14, Wis 


Ni-Resist provides a unique combination of 
engineering properties: resistance to corro- 
sion, heat and wear; strength and toughness; 
good machinability; high electrical resistance 
and, by suitable choice of nickel content, non- 
magnetic characteristics and high and low 
thermal expansion. A few typical instances of 
the numerous successful applications are 
shown below. 


Medium Castings .. . 


lengthen life of sewage disposal equipment. 


Free from tendencies to 
corrode, comminutor ports cast in Ni-Resist | 


Light Castings . . 
duced in Ni-Resist for engines used in corrosive 
service. 


. These piston rings ore pro- 


Heavy Castings . . . Casing, outer column and dis- 
charge head of this 14-ton pump are cast in Ni- 
Resist for resistance to salt water and other cor- 
rosive media. 


At the present time the Notional Produc- 
tion Authority limits the applications for 
which nickel ond its alloys may be used 
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THE INTERNATIONAL NICKEL COMPANY, IN 


1952 


67 WALL STREET 
NEW YORK5, N.Y. 
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You can’t stop corrosion with ordinary paints... 


it takes BITUMASTIC COATINGS! 


CORROSION can't be stopped by ordi- 
nary paints or conventional protective 
coatings. They can’t protect surfaces 
against the ravages of rust for any ap- 
preciable length of time. 

But Bitumastic Coatings can! 

1. Unlike maintenance paints, Bitu- 
mastick) Protective Coatings are spe- 
cially formulated from a base* of coal- 
tar pitch that is, for all practical pur- 
poses, impervious to water. When you 
keep moisture away from an exposed 
surface, you stop corrosion. 

2. Bitumastic Coatings provide an 
extra-tough, extra-thick barrier against 
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corrosive elements—a barrier that is 
impenetrable. 

3. Bitumastic Coatings provide up 
to 8 times the film thickness of conven- 
tional paint coatings. 

4. Bitumastic Coatings stop corro- 


Dept. 359-T. Pittsburgh 19, Pa. 


Name 
Address 


City 


poo 


~ KOPPERS COMPANY, INC., Tar Products Division, Dept. 359-T, Pittsburgh 19, Pa. 
DISTRICT OFFICES: BOSTON, CHICAGO, LOS ANGELES, NEW YORK, PITTSBURGH, AND WOODWARD, ALA. 


Please send me. without obligation, your booklets on corrosion prevention. 


fone State 


sion caused by moisture —acid and alka- 
line fumes—corrosive soil—salt air—heat. 
* Hi-Heat Gray contains a metallic bose. 

There are 6 Koppers Cootings—formulated to 


control corrosion of metal and deterioration of con. 
crete. Use the coupon for full infor mation. 


——— SEND FOR SET OF FREE BOOKLETS! -——————————-, 


Koppers Company, Inc.. Tar Products Division 


BITUMASTIC PROTECTIVE COATINGS 


DISTRIBUTORS 
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Have you a tougher pumping job 


These pumps — regular La Bour Type BGM with 

the housings sealed and equip red with ex rlosion- 
pulpy I 

proof motors — are handling aleohol-acetone mix- 


tures under a 13 foot suction lift and against an 
85 foot head. The presence of this solvent would 
make packing lubrication extremely difficult — 
but all LaBour Type G pumps are packingless, 
so there's no problem at all. 

The volatility of the aleohol-acetone solution 
demands a truly self-priming pump that cannot 


than this ? 


vapor bind—and of course that’s LaBour. ( Notice 
the sunshades to keep off hot rays which would 
induce greater vaporization.) The housings are 
sealed and vented through pipes and air-release 
valves on account of the fire hazard. 

Here is another instance that proves LaBour 
pumps are the answer to the tough pumping jobs. 
That's why they can be counted on for dependable 
service on any job. 


ORIGINAL MANUFACTURERS OF THE SELF-PRIMING CENTRIFUGAL PUMP 


THE LaBOUR COMPANY, INC. * 


Elkhart, Indiana, U.S.A. 
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Chicago §; Cmemnati Cleve 
13; Dallas 2; Philadelphia 
Pittsburgh 12; St. Louis 1; Boston 6 |“; 8) 
(National Lead ( Mass Ll 
Angeles 23 ( Morris P. Kirk & Son, In 7 
Toronto, Canada (Canada Metal Con SS 


CHEMICAI 


Get 


something extra : 


when you buy 


lead vaives 


New York 6: Atlanta, Baltunore 3; But 


Liurruted 
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Do you look for sturdiness, dependability, and 
suitability in the lead valves you buy? 

Do you expect valve type, size pattern and 
flanging to meet your acid handling equipment 
specifications? 


Of course you do! And when you order 
National you get what you look for. You get 
what you expect. And you get certain “extras” 
besides... extras that spell highest quality. 

For example, National Lead valves have 
precision, lathe-turned stems. They have full 
flow-ways. They're designed to permit re- 
packing in service. And they have positive 
plug-seat fit. 

Fabrication extras ... design extras... qual- 
ity extras... Yes! And these extras you get, but 
never need specify, add up to outstanding ser- 
vice on the job. 

That's why it pays to buy National valves 
... for something extra in lead. 


Lead valves 
with a NATIONAL reputation 
LEAD COMPANY 
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reduce assembly time 


- reduce piping costs, too! 


aligning connector 


Joins pipe schedules 5, 10 and 40. Also 
made for use with tubing. 


insert flange tebe union 


Corrosion-resistant serrated insert in a carbon Combines best features of screwed pipe and 
‘steel flange. Only tools needed for assembly are sanitary unions; eliminates leakage encoun- 
@ standard expander and open-end wrench. 


tered with ground joint type fittings. 


® Fast, low-cost installation of light-wall, corrosion- To learn more about this way to improve process 
resistant lines is now possible with Speedline Fit- piping layouts—at a lower cost than you have been 


tings. Exclusive design of flange, for example, paying, ask for a copy of the Speedline Fittings book. 
eliminates need for welding or flaring. Joints are 


tight and leakproof . . . a big improvement over other 

tapes of Mines. Book Shows How to Save Money 
The cost of Speediine Fittings is surprisingly low. —Even U Today sCo 

And because you can use light weight Schedule 5 Just write a note on your com- 
pipe or tubing, your piping costs are reduced by as pany letterhead and we will 
much as 40°. As one engineer says: ‘We started mail the Speed/ine book to you. 


4 


to use Speediine Fittings with Schedule 5 pipe to It shows why you get better re- | Gay 
save money. Now we find that we also get better sults at less cost with Speediine ee: 
flow conditions and increased capacity in our lines.” Fittings. " 


Corrosion-Resistant FITTINGS | 


—the newest thing in pipeline economy 


HORACE T. POTTS CO. Since 1815 Erie Avenue & D Street + Philadelphia 34, Pa. 
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New corrosion-resistant fittings 
RP 


use dependable 


There are many reasons why you get dependable 
records when you use Hagan Ring Balance Flow 
Meters 


These include the unique ring torque resistance 

system which not only makes it possible to meter 

low flows reliably, but also provides an integral 

and convenient means for altering the meter 

Capacity to any value over a 32 to 1 range. Range 

changing is further simplified by a dead’ weight 
method of calibration. Other features include: 

@ No stuffing boxes 

@ Adjustable full scale range 

@ High sensitivity at low flow rates 


An economical feature of all Hagan Ring Balance 
Meters is that maintenance costs are low. For other 
@ Mercury level not critical information on how versatile Hagan Ring Balance 


Flow Meters will answer your metering problems, 


Dependable pressure and temperature compensation 
clip the coupon, or write. 


: ‘either or both) can be furnished with all Hagan 
Ring Balance Flow Meters. 


ThrusTorqg Force Measuring Devices 
Boiler Combustion Control Systems 
Metallurgical Furnace Control Systems 


STREET AND NUMBER 


cry ZONE STATE. 


Hagan Building 
| Pittsburgh 30, Pennsylvania 
| Please send ie further information on Hagan Ring Balance Meters 
CORPORATION I am particularly interested in 
| 
HAGAN BUILDING | 
NAME. 
PITTSBURGH 30, PA. ! 
| posrrion 
Ring Balance Flow and Pressure Instruments | 
COMPANY 
| 
| 
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STURTEVANT 
BLENDERS 


Produce Perfectly Mixed Products 
with NO Loss of Materials 


Four-way mixing action produces homogeneous 
blends. No matter what the densities, weights, finenesses 
or other physical properties of the ingredients, Sturte- 
vant Dustless Blenders provide a thoroughly blended 
product with no substances floating to remain unmixed. 
Sturtevant advantages include—single opening for 
both receiving and discharging . . . “open door” ac- 
cessibility for quick, thorough cleaning . . . rugged 
construction for long life and minimum maintenance. 
Sturtevant Dustless Blenders are available in mixing 
capacities from 500 to 20,000 pounds. Write for in- 
formation or engineering assistance. 


STURTEVANT MILL COMPANY 
100 CLAYTON STREET, BOSTON 22, MASS. 
Designers and Manufacturers of 


CRUSHERS GRINDERS SEPARATORS CONVEYORS 
MECHANICAL DENS ond EXCAVATORS ELEVATORS MIRKERS 
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OF THE AUTOMATIC 
CRYSTAL DRYING CENTRIFUGES 


a PURCHASED IN THE UNITED STATES 


Sharples Super-D-Hydrators 


Bulletin 1257 will be sent upon request. 
May we discuss your crystal drying problems with you? 


SHARPLES 


THE SHARPLES CORPORATION « 2300 WESTMORELAND STREET, PHILADELPHIA 40, PENNA. 


NEW TORK BOSTON © PITTSBURGH CLEVELAND DETROIT ¢ CHICAGO NEW ORLEANS © SEATTLE LOS ANGELES SAN FRANCISCO HOUSTON 


TYPICAL MATERIALS ECONOMICALLY 
DEHYDRATED WITH THE SHARPLES 
SUPER-D-HYDRATOR 


e ACETYLSALICYLIC ACID 
AMMONIUM PERSULPHATE 
AMMONIUM SULPHATE 
BORAX 

BORIC ACID 

COPPER SULPHATE 
FERROUS SULPHATE 
HEXAMINE 
MONOCHLORACETIC ACID 
NAPHTHALENE 
PARADICHLOROBENZENE 
POLYSTYRENE 

» POTASSIUM CHLORIDE 
SODIUM BICARBONATE 

¢ SODIUM CARBONATE 

e SODIUM CHLORATE 

e SODIUM CHLORIDE 

SODIUM HYDROSULPHITE 
¢ SODIUM SESQUICARBONATE 
¢ SODIUM SULPHATE 

e UREA 

e ZINC SULPHATE 

AND MANY OTHERS 
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Officially, there Travel Bureau” to plan 
for the safety and comfort of “passengers” 
like fractionating towers, but Sun Sbip 
workers must plan routes with expert care. 


The man who built, in his cellar, a boat too big to go out the 
window, just didn't look ahead. 


The industry that builds a fractionating tower more than 1 26 feet 
in length ... 12 feet inside diameter . . . and weighing more than 
i180 tons...just has to know how to meet the problems of 
delivering it. Every problem that might be met along hundreds 
of miles of railway has to be known and planned for. 


Knowing clearances and curves, on every foot of railway routes 
is part of the job. Planning to meet and master those problems, 
or to select routes which eliminate them, is part of Sun Ship's 
job when it builds chemical and refinery equipment. 


The Sun-built refineries and chemical equipment serving in 
every part of America and in many foreign lands shows how 
well Sun men and management have mastered the problems 
of delivering the equipment they have produced in helping build 


a greater America 


SHIPBUILDING & DRY DOCK COMPANY 
(SINCE 1916) 
ON THE DELAWARE e CHESTER, PA. 


25 BROADWAY «+ NEW YORK CITY 
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Three of the many types of fin section available. 


TRANE Brazed Aluminum Heat Exchangers Offer Wide 


Choice of Heat Transfer Surfaces for Greater Design Flexibility 


With Trane Brazed Aluminum Heat Exchangers, 
you choose from a great variety of surfaces in solving 
exactly your heat transfer problems. They may be 
straight and continuous (A). They may be serrated 
(B). Or they can be of herringbone design (C). With 
these basic designs, exactly the right surface can be 
selected to provide the correct ratio of heat transfer 
to pressure drop characteristics. 

Many further variations of these general types 
are practical. The height and the thickness of the fin 
can be varied. So can the number of fins per inch. In 
fact, fins with entirely different patterns, heights and 
number of corrugations per inch can be used side-by- 
side to handle different fluids in the same exchanger. 

Thanks to this great flexibility you can provide 


just the heat transfer, just the pressure drop volume, 
velocity number and direction of passes you want 
with Trane Brazed Aluminum Heat Exchangers. 

Design flexibility is but one of the many advan- 
tages of Trane Brazed Aluminum Heat Exchangers. 
Compared to conventional exchangers, they produce 
more heat transfer efficiency in ', the space with !4 
the weight at approximately '4 the cost. 

These all-aluminum heat exchangers are rugged, 
too. They take test pressures up to 1,000 pounds per 
square inch and temperatures from —300° to 500° F. 

Whether the job calls for high or low tempera- 
tures or pressures, one stream or many, Trane Brazed 
Aluminum Heat Exchangers can be the answer. 
Contact your Trane sales office or write direct. 


TRANE 


MANUFACTURING ENGINEERS 
OF HEATING, VENTILATING AND 
AIR CONDITIONING EQUIPMENT 


THE TRANE COMPANY, LA CROSSE, WIS 
Eastern Mfg. Division Scranton, Penn ylvonia 
Trane Company of Conoda, Utd. . . loronto 


llere are a few of the many varieties of Trane purposes. 2) A cross flow gas-to-gas unit which 

razed Aluminum Heat Exchangers which are is used for intercooling for aircraft engines. —— . 
now in actual service: 1) A cross flow unit for 3) A counter flow liquid-to-liquid exchanger PCes 1h GOS 
lijuid-to-gas exchange used for condensing for high pressure application 
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GUESS-WORK WON'T 


S the demand for oil and gas mounted, the pipe 

lines grew. The first growth was in number 
and miles; then in size and pressure. The use of 
larger pipe lines under higher pressure has hurled 
a challenge at the pipe designer. To hold down costs 
he must press further toward the yield point of 
pipe line materials . . . but never too near the danger 
point. Sound engineering is indeed required to 
insure safe operation under loadings that stress 
materials at 65‘; to 85‘¢ of their yield strength. 


The large photo shows section of 

intake pipe and horizontal scrubbers 

on a large gos pipe line. One of the 

big tees (submerged in this installo- 

A tion) is inset below. Inset opposite is 

at one of the big WeldEULS used in 
this work. 


GO ON THE PIPE LINES 


There is no “margin for ignorance’ here. You 
must know! 

Recent Taylor Forge contributions to the pipe 
lines include improved designs of WeldELLS in 
large sizes and tees giving greater safety at branch 
connections... produced in materials whose strength 
matches or exceeds that of the tough APISLX pipe 
now being used in transmission lines. 

Ask for the facts about the WeldELL line of 
welding fittings and Taylor Forged Steel Flanges. 


TAYLOR FORGE 


TAYLOR FORGE & PIPE WORKS Genera! Offices and Works: P. O. Box 485, Chicago 90, Ill. Offices in oll 
Principal cities. Plants at: C gie, Pa.; Fontana, Calif.; Hamilton, Ont., Canada. 
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Thousands of tons 


mined daily, 
3 but where does it all go? 


ey IHE DEPARTMENT OF AGRICULTURE reports that in 1950 some ; 
‘ 336,000,000 acres of land in the United States were under crop 
cultivation. That's a lot of acreage. 


' But where, you might ask, is the connection with Sulphur? Fertilizer, 
to take just one phase of agriculturally-used chemicals in which Sulphur 
was used either as a component part or as a processing element! 
Superphosphate, the base of the most widely used manufactured 
fertilizer, requires about 200 pounds of Sulphur for every ton produced. 


Consideration of the vast tonnage of fertilizer used in agriculture — and 
dosages range from a few pounds to a ton or more per acre — gives an 
idea of the overall requirement of Sulphur for this one division of 
industry. And to fertilizer you have to add all the insecticides and 
fungicides which are either sulphur derivatives or have used sulphur 


compounds in their preparation. 


Agriculture is just one of the many destinations of great tonnages of 
Sulphur. 


Photograph cbove shows our looding dock at Galveston, Tesos 


75 East 45th Street, New York 17, N. Y. 
Mines: Newgulf ond Moss Bluff, Texas 
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get loose or break? 


Tight belts 
get too tight 


Life of belts 
and bearings 


Only with VEELOS... 


the adjustable v-belt—can you get 
all these operating advantages. 
And only with Veelos can you elimi- 
nate costly v-belt inventory because 
just four reels of Veelos in the O, A, 
B and C widths can replace up to 
316 different sizes of endless v-belts. 


VEELOS DATA BOOK. 


The plain facts on con- 
struction, installation 
ond use of Veelos 
ore included in this 
illustrated Date Book 

write for your copy. 


MANHEIM MANUFACTURING 
& BELTING COMPANY 
602 Manbe! St., Manheim, Pa. 


ADJUSTABLE TO ANY LENGTH + ADAPTABLE TO ANY DRIVE 


Made in all widths in three types: regular, oil-proof, static conducting 
Also double V in O, A and 8B. Packaged on reels in 100-foot lengths 
Soles engineers in principal cities; over 350 distributors throughout 
the country. VEELOS is known as VEELINK outside the United Stotes 
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Dont shoot i 
the piano player j 
he's doing the | 

best he can 


True, he can’t satisfy everyone. Even his best doesn’t 
sound any too good. But he’s trying! 

We know. Even with increased production, demand 
for Visqueen* film far exceeds supply. It's DO mate 
rial, in abbreviation and in a literal sense. The same 
superior qualities you like so well, and that have made 
Visqueen so popular, are urgently needed for defense, 
(And every effort is being made to see that’s where it 
goes.) 

However, there are indications that Visqueen might 
be available for your civilian needs in the months to 
come. So remember, if you have a defense order . . . 
investigate packaging with Visqueen. If you have a 
civilian requirement . . . consult us before using a 
substitute. Do it better—do it with Visqueen! 


IMPORTANT! Visqueen film is all polyethylene, but not all 
polyethylene is Visqueen. Visqueen is the only film produced 
by process of U.S. Patent No. 2461975. Only Visqueen has 
the benefit of research and extensive technical experience 
of The Visking Corporation, pioneers in the development 
of polyethylene film. 


Visqueen Packaging Firsts! 
® liquid and dry chemicals and pharmaceuticals in drums, 
cartons and cases. 
® weather balloons for armed forces 
® bags for batteries for armed forces 
® packaging of small machine parts (for moisture protection) 
® rubber separators (as in camelback) 


liners for multi-wolled bags 

* ® bags for pre-peeled potatoes | 
7 ® sterling silver flatware and hollow wore (as tarnish resistor) ; 
film ® bags for poultry ’ 

3 


product of tHe VISKING CORPORATION Preston 
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SINGLE RESPONSIBILITY: 


Vogt, leading bu.ider of refrigeration con- 
densers, assumes responsibility for engineer- 


ing the unit. Only one purchase order needed. 


SHOP FITTED: 


To cut down field assembly labor. Requires 
no cutting or fitting of pipe. 


two views of a 35 


prior to partial 


CONDENSING 
REFRIGERANTS 


Designed for today’s water conservation requirements, and 
to keep refrigeration costs low, the new Vogt Condenser Tower 
meets the need for 2 proven, readily cleanable condensing unit. 

The Vogt Cendenser Tower consists of a multipass 
straight tube condenser, 2 receiver, an oil trap, a cooling 
tower, and a water pump. Removable cast iron heads permit 
easy cleaning of the condenser tubes. 

Water costs are extremely low since the cooling water is 
recirculated continuously and requires only a small amount of 
makeup to replace losses due to windage and evaporation. 

Condenser Tower units are available in capacities ranging 
from 5 to 50 tons refrigeration. Additional information 
will be furnished upon request. 


HENRY VOGT MACHINE CO., Louisville 10, Kentucky 


BRANCH OFFICES: NEW YORK, PHIILADELPHIA, CLEVELAND, CHICAGO, ST. LOUIS, DALLAS, CHARLESTON, W. VA 
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They can help you save 5 to 20% over the cost 
of mechanical refrigeration, if you have live or 
exhaust steam available, and require moderate 
chilled water temperatures from 35° to 65°F. 
Purchase price is lower, because units are 
standardized in a wide range of sizes. Installa- 
tion costs less. And — most important of all — 
long range maintenance cost is lower. There 
are no moving parts in the system except the 
chilled water pump. 

Employing only water, cooled by flash evap- 
oration, you eliminate hazards of noxious and 
poisonous refrigerants. 


CH Whecldr ENGINEERS 


help you reduce 


Steam Jet Vacuum Refrigeration 
Unit with Barometric Condensers 


Most C. H. Wheeler installations are of a con- 
fidential nature. Our engineers will be glad to 
work with you in applying the correct vacuum 
equipment for your process. 

Catalog 1462, yours for the asking, has many 
suggestions and charts of value to you who 
have a vacuum or refrigeration problem. 


VACUUM REFRIGERATION—COOLING TOWERS—HIGH VACUUM PROCESS EQUIPMENT—MICRO-PARTICLE 
REDUCTION MILLS—-STEAM CONDENSERS—STEAM JET EJECTORS—MARINE CONDENSERS & EJECTORS—DECK MACHINERY 


Cc. H. WHEELER MANUFACTURING CO., 
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Wirn the change of our corporate name 
from Chicago Metal Hose Corporation to 
FLEXONICS Corporation, CMH Expansion 
Joints are now known as FLEXON Expan- 
sion Joints. Just as the corporate name was 
changed to better describe the company’s 
manufacturing activities, the name FLEXON 
should allow easier identification of these units. 

Wherever motion is encountered in piping, 


Flexen identifies 


Cerperation that 
hove served 


396 


when you specify 


of C 


expansion joints 


for piping 


the problem can be solved with FLEXON 
Expansion Joints. These dependable units 
are easily installed in new or existing lines 
and require only slightly more space than 
straight pipe. They cannot leak and require 
no maintenance. 

Write for our new Expansion Joint * Design 
Guide”. And remember, when you specify 
expansion joints, you now say, “FLEXON”. 


1317 $. THIRD AVENUE - MAYWOOD, ILLINOIS 
FORMERLY CHICAGO METAL HOSE CORPORATION 


d ond Corrugated Flexible Metal Hose in a Voriety of 


Metols 


+ Exponsion Joints for 
try Bellows + Flexible Metal Conduit and Armor 
fer ever 50 yeers. 


Piping Systems Stainless Steel ond Gross 
Assemblies of These Components 


in © d 


Corp 


of Caneda, itd., Brampton, Ontario 
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There is no other insulation like it... Here's why: 


FOAMGILAS is not a fiber, a batt, a blanket, wool or board. 
It contains no granular or organic material. It is com- 
posed entirely of still air sealed in millions of minute 
glass cells. 

FOAMGLAS eliminates the need for extra moisture and 
vapor barriers. It is practically impervious to fumes, 
chemicals and many other elements, therefore retains 
its original insulating efficiency throughout exception- 
ally long service. 

FOAMGLAS is an effective barrier to heat flow. It helps 
maintain predetermined temperatures. It is being used 
successfully in many and varied high and low tempera- 
ture applications on pipe lines. 


PITTSBURGH CORNING CORPORATION 
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FOAMGLAS is light, strong, rigid, durable. It cannot burn. 
Insects and vermin cannot nest in it, eat into or through 


it. FOAMGLAS needs no special type weatherproofing 
when used outdoors. 


Pittsburgh Corning Corporation 
Dept. CC-32, 307 Fourth Avenue, Pittsburgh 22. Po 


Please send me without obligation o sample of FOAMGLAS and your 
FREE booklet on the use of FOAMGLAS for Piping and Process ; 


PITTSBURGH 22, PA. 
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With 
Foxboro Instrument System 


In more than 40 plants throughout the country, evap- 4 
orator concentration is being held at precise values, Ace 


1 chart reproduced here shows 
concentration held continuously at . 
2° NaOH with maximum deviath n 


exceeding 


automatically, with Foxboro Control Systems. Some of . 
these systems have been in daily use for as long as 4 * 
years. The principles are easily and equally adaptable -— 
to virtually any polar solution. 
Foxboro Automatic Evaporator Control is based on 
continuous measurements of “boiling point rise” .. . and 
on the exceptional sensitivity (1 100 of 1% of scale) of 
the Dynalog Electronic Controller combined with the 
high accuracy and stability of the Dynatherm Resistance 
Bulb. Pioneered and developed by Foxboro, this auto- 
matic control for evaporators offers you greater uni- 
formity of end-product, increased evaporator capacity, 
elimination of spot sampling, cnd the release of needed 
manpower from purely routine tasks. 
Write for engineering data sheet including full spec- 
ifications and layout...and for a copy of the mono- 
graph “Quality Control in the Process Industries.” The 
Foxboro Company, 383 Neponset Avenue, Foxboro, 
Mass., U.S.A. 


of 1%- 


FACTORIES IN THE UNITED STATES, CANADA AND ENGLAND 
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FOX BOR¢ ) Auromatic EVAPORATOR CONTROL 
Reg. U S. Pat. OF. ‘ 


WETth in this room at Aleoa’s St. Lawrence Rectifier 
Station would attack the highly polished surfaces of 
the mercury are rectifier tanks—almost in a matter of 
minutes. So Aluminum Company of America installed 
a Lectrodryer right along with the plant’s other pro- 
duction equipment. It’s been on the job since 1942. 

A Lectrodryer is a production machine, DR Ying air, 
gases or organic liquids. Its original cost is virtually its 
only cost, but it pays for itself over and over again, 
speeding your production, holding quality constant, 
cutting other costs. Let our engineers show you how a 
Lectrodryer will produce for you. Write Pittsburgh 


Vhis Lectrodryer has been DR Ying air for Alcoa since 
Lectrodryer Corp., 303 32nd St., Pittsburgh 36, Pa. 1942, to prevent damage to rectifiers under repair. 


te England: Biriec, Limited, Tyburn Read, Erdington, Birmingham. 

in Australia: Birlec, Limited, 51 Parramatta Road, Glebe, Sydney. 

in France: Stein et Rowbaix, 24 Rue Erianger, Paris XVI. 

in Belgium: S. A. Beige Stein et Rowbaix, 320 Rue du Moulin, Bressoux-Liege. 


ERS DRY 


LECTRODRY 


won LECTRODRYER 


* REGISTERED TRADEMARK U S. PAT. OFF. 
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How in the world would yew have solved these 
connector problems? 


Coolant gets o new twist. A o twist, and American Fiexible Meta! Tubing conveys coolant 


lathe which machines jet engine ports at Prott & Whitney 


to just the right spot on th 


ratt Line adjusts easily and st positior 


Hot Stuf, in ths 
mode by The Wm &6ros Boiler & Manufacturing 


Unwer Asphalt Steam Heoter 
Company. fluid asphalt is pumped from the drum 
direct to heoting tank The ospholt suction line 
(9) is 2%" American Flexible Tor 
ond the discharge line (2) is | 


return 


2nd Asphalt Hose 
Steom (3) ond 
ondensate (4) lines ore American %” 


Flexible Bronze Interiocted Hose 


wherever connectors must move 


Would you have relied on costly, 
clumsy, rigid piping? Thrown up your 
hands? Or — like the resourceful design- 
ers of these three machines — would you 
have used flexible metal tubing? In 
each case American Flexible Metal Hose 
or Tubing filled the bill . . . 
operating costs. 


and cut 


Your product, too, may need versatile, 
flexible American Metal Hose. If it must 
move, bend, or vibrate, let us show you 
the right connector...designed to absorb 
vibration, connect moving lines, or to be 
assembled in close quarters, while re- 
sisting heat, cold, pressure and corrosion 
in conveying liquids, gases or semi- 
solids. Write for Bulletins SS-50 and 
CC-300 which give technical details and 
many application histories. The Amer- 
ican Brass Company, American Metal 
Hose Branch, Waterbury 20, Conn. 
In Canada: The Canadian Fairbanks- 
Morse’ Company, Ltd. 


Pull-out is a push-over to repair. tyler fixture 
Corp. neatly solved the problem of permitting quick 
inspection ond easy repair of the refrigerating unit 
in their freezers. Entire unit pulls out, yet refrigerant 
lines remain connected — thanks to American Seam- 
less Flexible Bronze Tubing 
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The proper grade and consistency are 
important factors in specifying caustic. 
Our staff of chemists keeps a constant 
check on Wyandotte alkalis, using tests 
like this Littrow Spectrograph. 


These tests PROVE THE CONSISTENCY 
of every grade of Wyandotte Caustic! 


Complete analyses of Wyandotte alkalis (read how 
you can make them) assure you of consistency 


and other advantages. 


Among the many grades of Wyan- 
dotte Caustic Soda, you'll find the 
grades best suited to your needs... 
for soaps and detergents; food proc- 
essing; paint, inks, and dyes; for in- 
secticides, textiles, and lubricants. 


Wyandotte Mercury Cell Caustic, 
for instance, meets the most ezact- 
ing specifications. It’s as pure as 
reagent grades! One manufacturer 
used to purify caustic in his plant 
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— now uses Mercury Cell, eliminat- 
ing the need for purification! 


Complete alkali line 
For caustic soda, soda ash, and bi- 
carbonate of soda, for chlorine and 
calcium chloride, you'll find Wyan- 
dotte a reliable and helpful source. 


Our experienced staff of chemists 
is at your service for technical help. 
As a service to you, they have col- 


lected into a handy booklet the 
analysis procedure (mentioned 
above) for caustic, soda ash, and 
bicarb. A copy is yours for the 
asking. Why not write for it? — or 
for product data or technical help? 
Wyandotte Chemicals Corporation, 
Wyandotte, Michigan. Offices 
Principal Cities. 
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Multi-Million Dollar 
Ethyl Plant Equipped 
withWORK Refrigeration 


York refrigeration equipment will play a vital role 
in the new Ethyl Corporation plant at Pasadena— 
suburb of Houston, Texas. This completely inte- 
grated plant for the manufacture of famous “Ethyl” 
antiknock compound will start operations this spring. 


Three York centrifugal refrigeration systems will 
cool methylene chloride brine to the precise tempera- 
ture required. Capacity of each system is 275 tons 
... 825 tons total capacity. In addition, a York pump- 
out unit and transfer system will be used for storage 
of “Freon 114.” 


Whether you're big or small, York lowers your production costs . . . increases your production 
efficiency. York equipment gives you vears of trouble-free performance at low initial cost ... 


lowest operat ing cost. 


In nine York District Offices—the world’s finest refrigeration and air conditioning serv- 
ice facilities—York-trained engineers are 
available to help you solve your cooling 
problems. 


Follow the example of the leaders of 
industry. Consult your nearest York Dis- 
trict Office (it is listed in your classified 
telephone directory) or write today to the 
York Corporation, York, Pennsylvania. 


York Turbo Systems 


Either steam turbine or synchronous motor driven. 
For air conditioning of large buildings . . . for 
refrigeration of industrial processes. 


or -Refrigeration and Air Conditioning 
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progress is simply learning 


. . over the years, how to do things better. 
Grinding mills were in use centuries 
59 ago. But, time, research and development 
brought the modern grinding mill to its 


present high state of efficiency. 


Traylor builds Ball, Rod, Tube and Com- 
partment Mills. Each type is an outstand- 
sof ing example of modern grinding mill design. 


ceniury of it. 


ENGINEERING & MANUFACTURING CO. 
401 MILL ST., ALLENTOWN, PA. 


Sales Offices: New York + Chicago + Los Angeles 
Canadian Mfrs: Canadian Vickers, Ltd., Montreal, P. Q. 


HALF A CENTURY has gone into the development and 
bd perfection of Traylor Grinding Mills . . 
a 4 experience covering countless grinding problems and 
processes. Processes and methods ci. xge radically 
; over the years. As new problems arise only exnerience 
AS a can provide a positive answer before large investments 
in equipment are made. Leading producers from all 
over the world depend on Traylor for the solution to 
their grinding problems. There’s no substitute for 
experience. Traylor has experience . . 


. 50 years of 


. over half a i 


sore 


GOLDEN 


NNIVERSARY \) 
WZ 
Gyratory Crushers Jaw 


Grinding Mills 


A TRAYLOR LEADS TO GREATER PROFITS 


Cuemicat 1952 


| a 
| 
‘ 
4 
f 
| Crushing Rolls 
= Rotary Kilns, Coolers, Dryers Feeders its 
; 
403 


hase 


With rubber insulation 


Tips on Getting the Best Service from your Fans 


Another place to isolate any vibration or noise 


is at the fan base. At right, is shown the Buffalo 
Silent Floating Fan base adaptable to any arrange- 
ment of Buffalo Limit-Load Fan. Adjustable anti- 
vibration pads effectively insulate the fan from the 
foundation, as far as noise is concerned. Buffalo 
Limit-Load Fans are extremely quiet to start with, 
since all wheels are dynamically balanced at the 
factory for vibrationless operation. Also, Buffalo 
backward double curved blades, special scroll hous- 


Resilient-mounted motors 


Where fans are direct-connected to the motor, there 


_ing shape and inlet guide vanes further reduce 


is more opportunity for vibration to be transmitted 
from motor to fan and vice versa. In all Buffalo 


Canadian Blower & Forge Co 


VENTILATING 
FORCED DRAFT 


AIR CLEANING 


disk fans like this 
BREEZO Fan shown, 
the motors are resili- 
ent-mounted and the 
wheels in balance. For 
further information on 
the question of fan 
or system noise, the 
“Buffalo” engineering 
staff will be happy to 
assist you. 

“Buffalo” Breezo Fan, 
one of a complete line 
of propeller fans for 
low-cost local ventila 
thon 


BUFFALO FORGE COMPANY 


501 MORTIMER ST. 
PUBLISHERS OF “FAN ENGINEERING” HANDBOOK 
Kitchener, Ont 
AIR TEMPERING 
HEATING 


COOLING 


ISOLATE FAN AND MOTOR NOISE 
FROM THE SYSTEM 


Vieration Paos - Fan Base 
a — C- Te Awe. 
D- 


With canvas duct-to-fan 
connections— 


Today's correctly designed fan is a quiet running fan. How- 
ever, any noise or vibration in the fan or motor can be trans- 
mitted throughout the ducts. Canvas or other flexible con- 
necting material can isolate much of the noise at its source. 


Buffalo Limit-Load Fan with silent, floating base. 
Sizes available from 600 to $00,000 cfm. WRITE 
FOR BULLETIN 43787 


FIRST 
FOR FANS 


BUFFALO, NEW YORK 


Sales Representatives in all Principal Cities 


INDUCED DRAFT EXHAUSTING 
PRESSURE BLOWING 
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. How U.S. Rubber’s Permobond protects 


against acid and corrosion 


This tankear rubber-lined by U. S 
¥ Rubber's exclusive Permobond 
.s; process transports hydrochloric acid. 
‘age The area around the dome is Per- 
mobond-protected against splash. 
After more than 4 years of use, it 
shows no deterioration. 


Unlike metal, United States Rubber Company’s Per- 
mobond linings are not affected by acids and gases. 


This dome, not protected with Per- 


Permobond linings are impermeable. and can be mobond, has been in service only 
two years and already needs re- 
bonded or applied to almost any fabricated metal sec- placement. Original Permobond 


protection would have cost only a 
traction of the total charge for th's 
told millions in replacement costs every year. United expensive replacement. 


tion, big or small, simple or complex. They save un- 


States Rubber Company engineers will gladly discuss 
your corrosion problems with you. Very often they 
can install and thoroughly vulcanize Permobond to 


existing equipment. Write to address below. 
PRODUCT OF 


UNITED STATES RUBBER COMPANY 


MECHANICAL GOODS DIVISION - ROCKEFELLER CENTER, NEW YORK 20, N. Y. 
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BAMAC 

There’s 


NO SUBSTITUTE 
Now that equipment is becoming hard to FOR EXPERIENCE 
replace it's time to consider lengthening the 


useful life of your present machinery. One C 
sure way to save wear and tear on bearings, onsult GIDCO 
bushings and other vital parts is to elimi- 
nate dust laden air. ‘ 
A Multi-Wash Collector system will help for Bamag’s 
keep your eg ay moe free of abrasive wear 80 year 
and corrosion by furnishing clean washed air p P 
with all of the abrasives and fumes removed. m engineering and 
What may take months or even years to process 
replace may be saved with prompt action . 
against the elements that rob machinery of equipment 
greatest usefulness. know-how 
Contact your local Schneible engineer or 
write for further information. : 
®@ Nitric acid plants including 
LAUDE B. SCHNEIBLE COMPANY direct oxidation by pure oxy- 
P. O. Box 502, Ressevell Annex gen for the manufacture of 
high concentrated acid 


Schneible Multi-Wash Collector System handling Fertilizer Plonts 


crushing, screening and bagging equipment in 
fertilizer plant MANUFACTURERS + ENGINEERS + CONTRACTORS " Recovery of waste pickling 
acids in steel mills 


TABER for Higher PRACTICAL Performance’ 


Sweetening Alkacid Plants 


‘BASIC Treatment of fish oil for its 
FACTS use as edible oil tots 


Wecker plants for increase of 


Learn BULLETIN S- S-1 146 AVI AVAILABLE | yields in existing oil refineries 
BASIC FARIS Fault-filled enthusiasms for certain types of and 


a pumps now running rarapant in industry, are 
BEFORE | Electrolyzers for Hydrogen 


dangerous. Because a type of pump performs 


DECIDING ON,. sensationally on somebody else’s job, it isn’t and Oxygen 
necessarily certified for your use. 
TYPE OF PUMP’. chy Steel Mill Equipment 
Equipment for Water Treat- 


The unbiased, basic facts concerning types ment 
of pumps are contained in our special Bul- 


WRITE FOR DESCRIPTIVE 


letin “-14¢ Rig illustrations and brie 
LITERATURE 


descriptions de.! with the capacities and | 


rotary and centrifugal pumps. © Please use 
business stationery when writing for Bulletin 


S-146. DEVELOPMENT CORPORATION 
Exclusive Agents for 


adaptability of such types as piston, plunger, 


GENERAL INDUSTRIAL 


TABER PUMP CO. (Est. 1859) 
294 Elm St., Buffalo 3, N. Y. 


— 
Baty | 
| 
| » 
y 
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IF IT’S A 


PROBLEM 


Our skilled craftsmen can be depended on to give you an ms gives you _— 
installation that will withstand the most severe pressure, tem- 
‘perature, or corrosion conditions. Backed by more than half GR E ATE R YIELD 
a century of achievement in the nation’s leading process plants, PER BATCH 
these men can be counted on to meet the most rigid code re- “ya 
quirements. Send us the drawings for your next project—we'll nm most reactions 
be glad to give you an estimate. 


INDEPENDENT FABRICATORS AND ERECTORS @ The Cowles Dissolver actually 


dissolves and disperses 2 to 20 
times faster right in the same work- 
om ing space . . . gives greater yield 
WESTPORT JOINT per batch in most reactions because 


its action is so efficient. A high- 

MITCHELL & INC. speed unit, its impeller operates 
PRILADELPMIA 46, PA at velocities up to 7,500 f.p.m. 
—erTeTTT YT This rugged dissolver can be loaded 

ee quickly, is easy to maintain. It 


Still the Best Answer to Your | 


DUST ad FUME, PROBLEM 


CONT®@®ac? 


CENTRI-MERGE 
is COMPLETELY 
eutomatic in every 
phase of operation, 
COLLECTS dust and 
fumes as soon as they 
occur, CLEANS by 

Pressure water 
action, DISPOSES 
by mechanical con- 
veyor Dust and 
fumes are forced 


are Several Reasons W 


air to collection unit, 


CATALOG 


on the Cowles Dis- 
solver it gives you 
all the facts! And ask 
to have a detailed test 
run on your material 


1 CENTRI-MERGE greatly reduces heating cost by re<irculating cleaned 
= * air in many cases, occupies a minimum of valuable floor space, is casily 
from the air into inetailed. 


tank below, perma- 2 CENTRI-MERGE xives non-fluctuating cleaning efficiency every minute 
nently trapped un- of the day, collects and disposes of dust and fumes immediately 

der water for quick 3 CENTRI-MERGE operates at constant efficiency during many years of 
disposal as sludge. trouble-free service. 


THE COWLES COMPANY, INC. 
112 Trackside, Cayuga, N.Y. 


Gentlemen: Please send me your latest 
Cowles Dissolver cotalog. 


4 CENTRI-MERGE climinates health or fire hazard in dust control by its | 
Our engineers will automatic removal as sludge. 
be pleased to consult 5. CENTRI-MERGE is always dependable, never requires a shutdown dur- 
with you in the solu- ing working hours for cleaning or routine maintenance. 
tion of your problem. 6, CENTRI-MERGE 1s engineered for minimum maintenance expense, is 
a compact, self-contained unit, constructed for flexibility of arrange- | 


ment to suit plant requirements. 


COMPANY 


ADDRESS 


348 PIQUETTE AVENUE « DETROIT 2, MICHIGAN ) | CITY AND STATE 
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Combustion 


DIRECT FIRED 
| GAS BURNERS 


A NEW METHOD FOR 
HEATING and 


EVAPORATING 


CORROSIVE AND 
NON-CORROSIVE LIQUIDS 


% Flame burns below surface, bringing Uquid 
quickly to heat. 

%& Hot exhaust gases forced through liquid carry 
away moisture. 

% Provides rapid evaporation and concentrotion 
of acids, salt solutions, suspensions. Alse 
adapted to heating water and solutions, 

%& Installed in any type tank. No boiler room 
required. Use any type gas—notural or manw 
factured. Automatic in operation. 


Exposed view Submerged Com- 
bustion Burner as now used to 
concentrate calcium chloride 
solution and ferric chloride. 


Free Send for descriptive circular No. 52 and details 


SUBMERGED COMBUSTION co. 


OF AMERICA INC 
759 LOGAN STREET HAMMOND 


R.S Receptacles, 
, Plugs and Connectors 


. For Dependable Protection Against 
MOISTURE - DUST- NON-HAZARDOUS VAPORS 


Available in single and multiple gang styles 


Type FDE and FSE Waterproof Multi- 
Circuit Receptacles and Plugs. 5 am- 
peres — 250 volts A.C. or D.C. 2 to 12 
poles — polarized. For Sound and Control 
Applications 


Type FS and FD Waterproof Recep- 
tacles and Plugs. 10 amperes 250 volts, 
D.C., 440 volts, A.C. and 30 amperes 250 
volts, D.C., 20 amperes 575 volts, A.C. 2, 
3 and 4 poles— polarized. For Power 
Applications 


Heavy Duty Waterproof Receptacles and Plugs ‘| 


15 to 200 amperes, 250 volts, D.C., 440 and 600 volts, 


4 AC. 2, 3 and 4 poles — polorized 
} Polarized plugs cannot be inserted incorrectly. Sealed 
cable grip excludes all dirt and moisture. Ample wiring 
: space facilitates servicing and inspection. 


& Write for Catalog No. 9048-W 
“a” RUSSELL & STOLL COMPANY, INC. + 125 BARCLAY ST., NEW YORK 7, WN. Y. 


RUSSELL STOLL 


PRECISION-BUILT ELECTRICAL EQUIPMENT— SINCE 


LAYNE PUMPS 


for decatur, alabama 


Nine Layne river intake and filtered water 


pumps have been installed to quadruple De- 


catur, Alabama's city water supply. Four of 


these short coupled vertical turbine pumps 


have a combined capacity of 4-million gallons 


of filtered water daily. 


These self priming, space saving pumps 


are Layne designed and precision built to 


maintain peak operating efficiency. They are 


constructed of materials selected for dura- 


bility and are rugged enough to give ex- 


cellent service for the years to come. 


Like the city of Decatur, a great number 


of other municipalities, factories, processing 


plants and chemical works have found Layne 


pumps to be exactly as described. All are 


engineered for the job they are to do... 


and all more than fulfill their performance 


obligations. For further information address 


LAYNE & BOWLER, INC. 
General Offices, Memphis 8, Tenn. 


water’ wells 


VERTICAL TURBINE PUMPS 
WATER TREATMENT 
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You can count on) 


CAMBRIDGE 
for all types of 


THE LOW COST* 
MONO-BED WAY 


Operating on the most efficient deionizing 
technique known (intimately mixed cation Oe 
and anion resins in a single unit tank), 


raw water passes through a Penfield FINE OR COARSE MESH 


Mono-Bed Demineralizer only once, yet than Gwent meth 
are available from 20 x 250 mesh 
bigh as 20, 700,000 ohms. INO Rem OF up to 4” openings. Many popular 
steam power is ever required, and regen- items are kept in stock and can be 


eration of the resins is accomplished by shipped to you immediately. 
*COSTS LESS, OPERATES simple gravity and displacement methods. 


FOR ONLY PENNIES ANY METAL OR ALLOY 
Whether your requirements for dependable, RUBBER-LINED, SARAN.- Any metal or alloy that can be 
drawn sto wie can be woven ito 
waiting to make important savings for you wire cloth by our skilled craftsmen, 
in both original equipment and operating Lining Division. Write tedey fer complete including precious metals and un- 
details. ‘usual materials such as lead wire. 


costs. Write today for new catalog showing 
VARIED WEAVES 


all Penfield water-treating equipment. 
Cambridge industrial wire cloth is 


PENFIELD MANUFACTURING CO., INC. 


FILTERS DEGASIFIERS regularly produced in nine basic 
SOFTENERS Penfield "Planned Purity PAYS! DEMINERALIZERS weaves. Single intermediate crimp 
through twilled dutch filter cloth, 
each of which has certain advan- 
tages for specific uses. 


FIT A | ACCURACY 


You know the mesh count is right 

when you specify Cambridge. Every 

inch of cloth produced in our plant 
sf ; is carefully controlled by individual 
loom operators during weaving; 


each finished piece is again care- 
fully inspected before shipping. 


AND, FOR EXPERT ADVICE 
on any problem of filtration, screen- 
ing, sizing or other wire cloth uses, 


Assure Free you can count on your Cambridge 
Flowing Bins, field engineer to provide the answer. 


Hoppers and Chutes Call on him freely. For information, 


write direct or look under “Wire 


with 
Cloth” in your classified telephone 
SYV7RON directory. 


complete renge of 


ELECTRIC VIBRATORS) 


They are designed to meet a specific need—to eliminate 
the arching and plugging of bins, hoppers and chutes. 
Their 3600 pulsating vibrations per minute keep even the 
most stubborn materials flowing evenly thru bins, hop- 
pers, chutes and screens—of any size—providing faster 
processing of materials without the hammering and rod- 
ding that wastes manpower and damages equipment. 
WRITE FOR SPECIAL 


WLUSTRATED SYNTRON co. 


FOLDER 610 Lexington Ave Homer City. Pa OFFICES IN PRINCIPAL INDUSTRIAL CITIES 
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HIGH PURITY 
| For Process, Boiler Feed & Other Needs } be 
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" " Experience in 
magnetic coupii 


A BASIC ADVANCE TANK DESIGN 


IN INSTRUMENTATION © Sen Calo 


» «« eliminates the stuffing box vated tanks have provided a de- 
pendable water supply for mills 
. « « ideal for difficult fluids and communities. Cole quality is 


assured by careful, experienced 
designing and watchful supervi- 
Sl MPLE sion from blueprint to finished 
tank. Send us your inquiries for 
tanks from 5,000 to 2,000,000 gal- 
SAFE lons—stating capacity. height to 
bottom, and location. Write for 


f PRECISE latest Cole catalog—"Tank Talk.” 


The FLOWRATOR 
flow meter, com- 
bined with the 
patented separa- 
tion- proof MAG- 
NABOND mag- 
netic coupling, 
provides the best 
means of meter- 
ing any fluid. The 
MAGNABOND 


= 

coupling picks up ] : — 
the FLOWRATOR 
metering float po- : | 
BOND operated closxe- need for stuffing 
boxes or torque Hassall 


tubes, thus pro- 
viding an ideal solution for prob- decimal-equivalent 
lems of metering corrosive or ex- oe 
plosive liquids, slurries, or fluids un- ll h rt aa ; 
der high pressure or temperature. Wall Cha aes 
The MAGNABOND coupling can : 
operate indicators, recorders, total- 
izers, recording controllers, or pneu- 
matic transmitters in various combi- In such popular demand (we've 
nations—in close-coupled or remote given away 50,000) —we've made 
instruments. it better. The new chart is far 
easier to read! In three colors to 
automatically signal decimal- 
equivalents of fractions. The special products which 
frame the chart are a constant reminder of a good 
source for cold-headed parts. 


JOHN HASSALL, INC. 


144 CLAY STREET * BROOKLYN 22, N. Y. 


Established 1854 


MANUFACTURING CO. 
NEWNAN, GA. 


WRITE FOR 
CATALOG 50 


FISCHER & PORTER CO. 
DEPT. 2N-98 
HATBORO, PENNA., U.S.A. 


SALES ENGINEERING OFFICES 
THROUGHOUT THE WORLD 
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wire, bodies and screen caps 


Our Fabricating Department, working from 
customers’ sketches or from our Design 
Service's drawings (based upon customers’ 
requirements) produces filter elements of 
any size, construction and shope—single piece 
Write _ oF sectional Bolted closure for fieid disassembly, 
multiple filtrate outlets, weight saving and other special 

for features can be accommodated. We invite your inquiries for 
catalog filter leaves of unique or unusual design. 
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_ equipment. Screens of woven Monel 


~ cadmium plated. Made in 10 sizes— 
Ye to 3’. Sold by over industrial 


STRAINERS 


YARNALL-WARING CO., 137 Mermaid Ave., Philadelphia 18, Pa. 


An Ever-Growing 
Number of Plants 
Pumping...... 


¥ Slurries Sludges 

Corrosive Abrasive 
Viscous Thick 

Heavy Valuable 


V Delicate or Haz- 
ardous Materials 
are installing 


Operating and 
Maintenance Costs 


Because in this double reciprocating, positive 
action pump, heavy rubber or synthetic rub- 
ber diaphragms separate the liquid ends (and 
the materials handled therein) from the work- 
ing mechanism. Thus, there can be no wear 
of the lubricant-immersed mechanism or con- 
tomination of the fluid. No packings, no leak- 
age, no waste of materials, nuisance or 
hozards. Rep! ts and int ore 
minimized. 

Liquid ends may be mode of any metal or 
lining; pressures to 100 p.s.i.; capacities to 
90 g.p.m. Hundreds of users’ reports empha- 
size that Shriver Diophrogm Pumps “con 
really take it” and last longer. 


Write for Bulletin No. 126 
T. SHRIVER & Inc. 


802 Hamilton St. - Harrison, N. J. 


SAYS ST O P TO SOLIDS Y 
; Pye. 
& 
“prevent rust, scale and dirt 
| 
| 
: 
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For Greater Yield 
or Lower Costs 
Investigate 
Norton Catalyst 
Supports 


Products of 40 years of pioneering in the development of special 
refractories, Norton catalyst supports come in a variety of materials, 
structures, shapes, and sizes that cover practically every known 


requirement for these vital aids to modern chemical processing. 


In particular, Norton spherical supports provide a bed of excep- 


tionally uniform composition for the passage of gas, the reby reduc- 


ing channelling and pressure drop to a minimum. Spheres are made 


in diameters of 4” to *4” of the following Norton refrac tory mate- 
rials: ALUNDUM*, CRYSTOLON*, MAGNORITE*, FUSED STABILIZED 
zikcONtA, and MULLITE. Each material has its own special properties 
as a catalyst support, and each has the chemical stability and purity 


that eliminates contamination of both catalyst and end products. 


\lso obtainable in these materials are Norton supports in ring or 
pellet form, in diameters of 4" to 2". Like the spheres, they have the 


high refractoriness and resistance to abrasion that insure long serv- 


we life Important advantages of all Norton catalyst supports are: 
controlled structure, highly suitable for coating or impregnation; 


vorosity ranging up to 50°); and, in spheres, a choice of rough or 
£ 
smooth surfaces, 


Make a Thorough Test 
of Norton catalyst supports. Find out what they will do to improve 
your production through greater yield or lower costs. See your Norton 
representative or write direet for samples, describing your appli- 


cations. Norton Company, 509 New Bond St., Worcester 6, Mass. 


Canadian Rep. A. P. GREEN FIRE BRICK CO. Ltd. Toronto, Ont. 


*Trade Marks Reg. U.S. Pat. Off. and Foreign Countries 


WNORTONF 
Special REFRACTORIES 


Making better products to make other products better 
Spheres can be obtained with either smooth or 
cough eurfaeee, NORTON COMPANY, WORCESTER 6, MASSACHUSETTS 
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‘AN is a dyed-in-the-wool Communist. 

There are only 6 million party mem- 
bers like him in all Russia, yet these Com- 
munist brass-hats enforce the iron 
dictatorship of the Kremlin over 200 mil- 
lion Russians. 

He’s sold to the hilt on Red ideas. Which 
means he’s out to get you. He believes it’s 
either you or him . . . that the world is too 
small for both. 

Ivan is working hard to beat you down. 
He has a big head start. 

Right now he’s got you in a bad spot. 

Ivan is afraid of only one thing. 

He fears your ability to out-produce him 
in guns, tanks, planes. 

Frankly, he doesn’t think you value your 
free system enough to do it . . . to make 
willingly the sacrifices he has squeezed out 
of the Russians, 

But he’s wrong! 

Because you and all of us have set out 


McGRAW-HILL PUBLISHING COMPANY 
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IVAN is watching you 


to build more and better weapons—to do 
it faster all the time. 

We must use every bit of know-how and 
inventive skill we have to improve our 
machines and methods—to turn out more 
and more for every hour we work. Only in 
this way can we become militarily strong. 

But we've got to supply essential civilian 


needs as well. We can’t allow needless 
shortages to take prices skyrocketing and 
lower the value of our dollar. 


Sure, that means sacrifices for everybody. 
But doing this double job well is the only 
sure way to stop Ivan in his tracks—and 


to save the freedoms which are ours and 


which he has never known. 


MAIL THE COUPON= Name_ 


FREE. .- this important booklet tells you how our American System Grew Great 


How Americans developed bet- — How we can meet today’s challenge—Why 
ter machines, power and skills © we must expand our productive capac- 
to build a great nation... Why ity... supply arms and essential civilian 
we have been able to produce eeds, 


, too. Read how this dynamic proc- 


constantly more per hour... ®,¥orks in free booklet, “The Miracle 

of America, by rep 
of management and labor. Send for 
highest Living standard. your free copy today! 


The Advertis 

Council, Inc., West Address. 
45th St, B.P. 

New York 19, 


This advertisement, approved by representatives of management, labor and the public, is published in the national interest 
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MEET THE 
FOR WEIGHING 
CONTENTS OF 


TAN KS and Butt Welds * Bending All Types * Coiling 


Machining * Threading * Beveling * Lining 
Pickling * Galvanizing * Sand Blasting * Preheat- 
ing * Stress Relieving * Testing. 
PIPE—Wrought lron—Steel * Structural Cast Iron 


Copper Steel * Seamless * Electric Weld Spiral, Lap 
Butt Weld * Shore Dredge * SPEED-LAY. 


PILING — Sheet piling, lightweight 
—Tubular—all size. 


PILE FITTINGS —All 
types and sizes 
for steel and 


PIPE SUPPLY CO. 


or hopper — vertical or horizontal 
BERRY AT NORTH 13th STREET 


WINSLOW 150,000 LB. BROOKLYN 11, N. Y. 


TANK SCALE 


Can be furnished for use with cone 


| 
| shape or flat bottom tanks—with 
| 


either direct reading weigh beam or 
ticket printing weigh beam. Ticket 
printing beam prints weights with 
5 lb. or 10 Ib. minimum graduation. 


Tare it easy, brother. Don't yell. There's 
no need to shout or even do anything to 
} stop the flow in fuel and process lines 
eo8eeeeee este when they are protected by 


ASCO Safety Shut-off Valves 


(Factory Mutuals Approved) 


: : Perhaps you have an oil or gas burner operating in a 
i TYPE tear rather hazardous location and want an automatic cut off 
...OF your process lines are carrying fluids (liquid or 
RECORDING BEAM gas) which if allowed to flow after trouble has developed 
This weighing equipment is in use could cause an explosion... or you are operating vital 
by large and small industrial plants— and expensive equipment which should not continue 
dhocugheu: the Uniesd Sese—end running if, for example, the lubricating system failed . . . 
specified by some of the country’s | these are the spots for “Factory Mutuals Approved” 
largest consulting and construction ASCO SAFETY SHI Be 
engineering concerns. | flow instantly and automatically. 
Write for farther informatica. Don't leave the shutting down of lines to the alertness 
of operators. On every line, use the automatic—sure— 
@ @ operated valves. We have a complete line 
of such solenoid valves from which to select. Write us 


Wi in detail concerning your requirements. 
| 
“oe We also manufacture a quality line of 


Automatic Transfer Switches, Remote 


fan k sca | e dl Control Switches, Contactors and Relays 


Manufactured by 


WINSLOW SCALE COMPANY Automatic Swilch Co. 


No. 25th Street + Terre Haute, Indiana 


381 LAKESIDE AVENUE * ORANGE, NEW JERSEY 
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PROTECT s 
YOUR PLANT 


The HYDROPEL ( 


HYDROPEL is resistant to chemicals. 
Subjected to every known test for en- 
durance, HYDROPEL concrete lasts 
longer because it resists moisture, im- 
pact, and chemicals (except acids). 


HYDROPEL is a standard (integral) 
admix of the leading chemical firms. 
(Names furnished on request.) Many 
report HYDROPEL 

concrete life four-fold. 


has increased 


FREE BOOKLET 
shows how HY DROPEL 
performs under toughest 
conditions. Send for Bul- 
letin No. 18 now. 


APAERICAN 
Asphalt 
COMPANY 
200 BUSH ST., SAN FRANCISCO 4, CALIF. 

Perth Amboy, N. J 
Columbus 15, Ohio, Mobile, Ala 
Seottie, Wash St. Lowis 17, Mo 
Baton Rovge 2, ta Inglewood, Calif 
Ookiand |, Calif Portland 7, Ore 
Washington 6, D. C. San Juen 23, 


XACT 
The Meter That 
CHANGED Chemical 
Processing Habits! 


An entirely new and effective way to measure 
liquids . . . 
chemical industry over a quarter century ago 
by Bowser Xacto meters. 

Precision measurement and safe handling .. . 
with a degree of economy never thought 
possible ... 
and 638 other liquids . . . 


accurately ... was brought to the 


are yours with Xacto for these 


UNIFORMITY OF PRODUCT 
Where occurcte measurement is es- 
sential to assure uniformity of product 

. where control of costs is im- 
portont « @f where simplified 
there you will usually find Bowser 
Xecto meters. 


For ony liquid measurement, blend- 
ing, batching or job, it 
poy you to consult with Bowser. 
we send complete data? 


Acetic Anhydride Carbolic Acid 
Cellosolve Acetate 
Copper Nitrate 
Ammonium Nitrete Copper Sulphate 
Ammonium Phosphete Cresol 


Ammonium Sulphote Cresylic Acid 
Amy! Acetate tso-Propy!l Acetate 
Anhydrows Ammonia Lactic Acid 

Aq A Naptheni Acid 
Arsenic Acid Resin Alkyd 

Buty! Acetate Stearic Acid 
Calcium Bisulphite Tonnic Acid 


BOWSER, INC., 


1375 Creighton Ave., Fort Wayne 2, Ind. 


BUMSIR 
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Regional Offices Atlonta 
New York + Sen Francisco + Washington, D. C. + Homilten, Onteric 
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PIONEERS AND 


LEADERS IN 


DUST CONTROL 


WE CAN SAVE YOU MONEY 
BY COLLECTING YOUR DUST 


Are you one of those who is still 
just enduring dust? If you are in 
dust, why not let a trained and 
experienced Sly engineer suggest 
a solution? 

In your particular industry we 
have numerous operating installa- 
tions. All of them are saving money 
for their owners—in cleaner plants, 
cleaner products, better personnel 
relations. Some of them are even 
making money by recovering valu- 
able products. 

With thousands of installations 
throughout the past 50 years, we 
have a wealth of experience in all 
industries. It is an exceptional 
background of value to anyone 
with a dust problem. 


Yet — Sly costs no 
more (sometimes 
less.) May we send 
Bulletin 98 and 
discuss your dust 
problem with you? 


THE W. W. SLY MANUFACTURING CO. . 


4771 Train Avenue * Cleveland 2, Ohio 

New York * Chicago * Philadelphia * Syracuse 

Detroit * Buffalo * St. Lowis * Indianapolis 
Birmingham «+ Los Angeles * Toronto 
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Your Guide to 
PROFITABLE 


A PYRENE WON’T STOP CARELESSNESS— 
IT WILL KILL FIRES! 


od 


ror your cory ropay! 


Examples of how Standard-Hersey 
Dryers make money for their operators 
Special features and advantages of 
Standard-Hersey Dryers, Kilns, Coolers 
and Calciners. How our ‘pilot’ dryer 
takes guesswork out of dehydrating 
problems. W rite for Dryer Bulletin 508 


| Drvers 


| STANDARD STEEL CORPORATION 
5045 Boyle Ave., Los Angeles 58 
123-45 Newbury St., Boston 16 


~BEAKERS 
ets: 


STAINLESS STEEL 


for all 
Dayton, Omo, butding wes ablaze. Date: January 6, 1950, Loss: $291,500. _ CHEMICAL AND 
There’s a Pyrene for every fire We also manufacture other 
Stainless Steel Products. 


ss 
The right extinguisher at the right time can often prevent enormous 
losses. Whatever your fire hazard, there’s a Pyrene* to cope with it— Buckets, Measures and aahor 
for Pyrene makes everything from hand extinguishers to complete % Special Products. pe 
automatic fire-fighting systems. *T., Reg. US. Pat. OF. LEADING COMPANIES ARE 
OUR SATISFIED CUSTOMERS 


\ | 


AND STAMPING COMPANY 
13061351, Y.3, N.Y. 


J, 
d 


Vaporizing Liquid | Cortridge-Operated | Chemical Foam Systems 


Most practical for alt- For ordinary fires. No For flammable liquids Large and small, man- a 4 ; 
purpose use annual recharging ordinary combustibles ual and automatic 4 
PYRENE MANUFACTURING COMPANY 4 
593 Belmont Avenue Newark 8, New Jersey 

Affiliated with C-O-Two Fire Equipment Co. 
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P UMP liquids, Gases 


Solids in Solution 


SECTIONAL 
TILE AND CAST IRON 
CONDUIT SYSTEMS 
Since 1910, Ric-wil has 


been furnishing Sectional Conduit Systems for low cost, 
efficient protection of underground insulated pipe lines. 


VARIABLE From 
ZERO to MAXIMUM 


No Corrosion 
No Contamination 


For inexpensive laborotory pumping of 
ony liquids, gases, or solids in solution 


1. Entire system designed by ex- 3 Insulation furnished as specified 


the SIGMAMOTOR — used with the Zero 
Mox Torqu: Converter — is receiving wide 
acceptance. Automatic ‘fingers’ provide 
pressure on flexible tubing for moving the 
fluid. The Zero-Max provides full torque 
conversion from zero to moximum speed 
ranges Speed settings ore accurotely 
repeoted every time 


SIGMAMOTORS con be used for smell 


pert engineers of long experience 
to meet every requirement for 
unusual tightness, permanent 
alignment, and long life. 


2 Pipe supports designed for 
strength to carry the piping load. 


or as recommended by Ric-wil's 
outstanding staff of engineers. 


4 Delivery: Any size or quantity 
promptly from large stocks. 


flows or proportional flows of two or 
more liquids. Flow rates range from 0 to 
30 golions per hour. Quickly adoptable 
to different solutions 

WRITE today for details on how SIGMA 
MOTOR and Lero-Max can render econo 
mies in your pumping jobs 


SIGMAMOTOR Inc. 


17 NORTH MAIN ST. MIDDLEPORT 


CHECK THE FOLLOWING EXCLUSIVE FEATURES: 


ONLY RIC-WIL has Loc-liP joint running along entire length 
of conduit, including bells—assuring a completely secied, 
watertight joint. 


ONLY RIC-WIL design hos base drain 
with side shoulders which carry entire 
weight of piping independent of conduit. 


THERE IS A Ric-WiL SECTIONAL SYSTEM FOR EVERY GROUND CONDITION 


STANDARD TILE CONDUIT—for normal ground loads. 
SUPER-TILE CONDUIT— with extra heavy walls, under roadways. 


CAST IRON CONDUIT—for installation under or near railroad 
tracks. 


UNIVERSAL TILE CONDUIT—with half tile arch, trapezoidal 
side blocks, and concrete foundation. 


Don't moke the mistake of accepting inferior, poorly-designed and rank imitations of 
the original Ric-wil Sectional Systems. Make sure you specify “RIC- WIL" —preproved by 
thousands of installations—and know that you are getting the BEST. 


WRITE FOR 
LATEST CATALOG 
SECTION 480-4A. 


New industrial application of atomic 
energy employs radium and hydrogen 
tube. Catalyst level is measured by 
number of atomic impulses passing 
through the counter tube. The pri- 
mary element is the GAGETRON. 


The GAGETRON is manvufoctured un- 
der Graham Patent No. 2,565,963 


ee Code for use of 
FREE radium. Also GAGETRON 
® Bulletin No. 149. 


INSTRUMENTS, INC. 


122 N. Madison Tulsa 6, Okla. 


THE RIC-WiL COMPANY, CLEVELAND, OHIO 
AGENTS IN PRINCIPAL CITIES 
LEADERS IN INSULATED PIPING PROTECTION 


PREFABRICATED 
INSULATED PIPING 


SECTIONAL 
CONDUIT SYSTEMS 


PREFABRICATED UTHIDOR TYPE 
MANHOLES CONDUITS 
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Measuring directly in inches 
or millimeters of mercury 


This new instrument is proving 


notably popular in various indus- 


tries for the measurement of 


absolute pressures from one milli- 


meter of mercury to the equiva- 


lent atmospheric pressure. 


It is o U-tube manometer with one 


leg sealed and filled with mer- 
cury; the other open tube leg 


connects to the source of pres- 
sure to be measured. The tube is 
removable and con be easily 
replaced, when necessary, with 
another tube, mercury filled, 
shipped directly to location. 


Of simple design—nocams, gears, 
levers—the Meriam U-Type Ab- 


solute Pressure Gauge is accurate 
and dependable. It is strongly 
built for lasting service. The gauge 
heod fastens to the body by a 


single wing nut. Available in wall 


or flush front mounting styles. The 


woll mounted unit, illustrated, is 
Model C-1142 WM and is fully 
described in catalog sheet C-1142 
WM—oavailable upon request. 


THE MERIAM 
INSTRUMENT CoO. 


10916 MADISON AVENUE 
CLEVELAND 2 OHIO 
Western Division: 

4760 E. Olympic Bivd., Los Angeles 22, Calif. 
tn Canada: Peacock Gros., Ltd., Montreal 


MERIAM * 
fruments 


MMANOMETERS, METERS AND GAUGES FOR THE ACCURATE MEASUREMENT 
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In plant after plant DeZurik 
Fasy-Operating Plug Valves ap are 
proving the ideal answer to valve 
leakage 4 Their resilient rubber: 
faced plugs defy any rust, scale or 
foreign matter on the seat and 
assure drip-tight service. Exclusive 
eccentric action gives full-flow 
= or dead-shut closure Rin 
one-quarter turn {> DeZurik Valves 
are manufactured to handle anything 
piped _J” in any volume. Manual or re- 
mote control, sizes to 20° Write for 
recommendations and catalog. 


DeZurik Shower Co. 
Sartell Minn. 


SMOOTH, SENSITIVE, TROUBLE-FREE 
and EXPLOSION-PROOF, too! 


EBERT 
PLUNGER TYPE 
MERCURY RELAYS 


Expanded production facilities 
hove enobled us to maintain 
NORMAL DELIVERY SCHEDULES on 
these heavy duty relays han- 
dling up to 60 omperes. 


EBERT 
MERCURY 
RELAYS 


are now avail- 
able in single, 
2-pole and 3- 
pole struc- 
tures. Send 
for latest cat- 
alogue, Dept. Heremetically sealed glass construction 
ce eliminates failure due to dust, moisture, - 
Oxidation ...No contact points to burn, pit - 
or stich The liquid mercury-to-mercury 
contact provides years of positive, noise- 
free action... without servicing or mainte- 
nance costs! 


185-09 Jamaicd™Ave., Hollis, 1., N. Y. 
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EBERT ELECTRONICS CO. . 


4 
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l 
= 
wh 
4 
3 
| 
C 
FLOWS OF LIQUIDS AND GASES 


WILL YOU USE THIS MONTH? 


300,000 cubic feet? 
1,000,000 cubic feet? 
25,000,000 cubic feet? 
1000 Tons per doy? 
your requirements, you can 


TAKE IT OUT OF THE AIR 


vith 


wh 


OXYGEN-NITROGEN-ARGON 
GENERATORS 


@ Eliminate the heavy costs, uncertainties ond 
inconveniences of having these basic necessities 
mode elsewhere, pockoged and hauled to your 
plant. Check with us on the unique advontogesofa 
dependable, economical Air Products Generator. 
There are more than 400 in successful operation 
the world over—an unrivaled record! 


: We Specialize in = 
EQUIPMENT FOR ALL 
LOW TEMPERATURE PROCESSES 


For further intormation call or write 
Air Products, Inc. 
Dept. F, Box 538, Allentown, Penno. 


— 


Sz 


FOR INDUSTRIAL APPLICATIONS /(\ 
REQUIRING POSITIVE CONTROL \ j 
OF PRESSURE. TEMPERATURE, {)! 


* 


LIQUID LEVEL ETC 

{ n) They Hove Whot Experienced Engineers Wont- } 
POSITIVE SAFETY ) 
EASE OF INSTALLATION (( 
CONVENIENT ADJUSTMENTS 


YEARS OF DEPENDABLE PERFORMANCE 


CONTROLS PERFORM IMPORTANT 
RESPONSIBILITIES, AND SHOULD BE|)) 
SELECTED WITH DISCRIMINATION \) 


MERCOID 
our guarantee of 


Com hte obisfaction 


WRITE FOR CATALOG 700 -- PLEASE 
MENTION THIS PUBLICATION 


THE MERCOID CORPORATION 
4201 BELMONT AVE. CHICAGO 41, IL 
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OXYGEN 


uit cussing about 
pipe repairs and 


replacements 


SOMETHING! 


| 


send today! 


Please send me a copy of 
your catalog on Saran Lined 
Pipe, Valves and Fittings. 
Right now is the time to act! Cut pipe re- 
pairs and replacements! Specify corrosion- 

resistant saran lined steel pipe! You'll NAME 
find, as have many of the country’s leading 
manufacturers, that this remarkable pipe TITLE 
means dependable long term operation at 
a minimum maintenance cost. Saran’s 
unusual resistance to most chemicals and 
solvents plays an important part in the 
reduction of shutdowns due to pipe repairs ADDRESS. | 
and replacements. Another noteworthy 
advantage is its ease of field fabrication 


COMPANY 


involving NO costly delays with special 
tools or handling. 
STATE. 


These advantages are all important to 
you, so “quit cussing and do something.” 
For detailed information mail this coupon ARAN L 
to the Saran Lined Pipe Co. Saran lined SARAN LINED PIPE | 
steel pipe is manufactured by The Dow a > 


Chemical Company. 
Distributed by y “4, 

Saran Lined Pipe Company Fir 

product 


2415 BURDETTE AVE. « FERNDALE, MICHIGAN 
With Offices im New York «© Boston ¢ Philadeiphic 


} 
\) 
\ pipe 
+ m 
| 
| 
| 
! 
| 
| 
| Angeles Cleveland Charleston, S.C. © Toronto 
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GET THIS PROOF! 


Rent An AT&M Centrifugal . . . See For Yourself 
How Centrifuging Can Benefit You 


=} 


DARNELL 


CASTERS & WHEELS 


Are you missing the advantages of fuging can do for you. Rent an 
\ centrifuging? Do you know that in AT&M laboratory model centrifugal. 
many instances AT&M equipment Then you can test your own materials 
: does away with settling tanks, filter and check the results. Ideal for labo- 
; presses, squeeze rolls, vacuum presses? ratory or pilot plant operation, these Floors. eeiclesiat 


That it is saving time, space and costs machines develop centrifugal force 


4 
. in processes involving chemical prep- comparable to full size equipment, 
arations—explosives—nitrating—acid providing you with accurate data for and Time by using 
wringing—ammonium sulphate—food _ full scale production. 
products — soap — drugs, medicines, AT&M centrifugals are packed with DARNELL oer i 
cosmetics—oils and greases—paints, AT&M-engineered design develop- Rs 
varnishes—ceramics, brick, clay— ments—for example: variable speed mi 
Z fertilizers—nitrates—siudges—textiles drive; perforate or imperforate bas- 
—plastic bases? kets, rubber covered or in any ma- 
Here’s an easy, inexpensive way to chinable metal; fume-tight hoods for 


prove to yourself exactly what centri- processing volatile liquids. 


RENTALS COST LITTLE 


You can rent a laboratory centrifugal from AT&M at a very 
nominal rate. If you later decide to buy, part of the rental fee 
will be credited against the purchase price. Write for particulars. 


FREE =. 
IMustrated Booklet 
| am interested 


AMERICAN TOOL AND MACHINE COMPANY 
1415 Hyde Park Avenue, Boston 36, Moss. 
Please send me my free copy of the new ATAM booklet “Centrifugal Force.” 
in the following processes: 


Seporotion Extraction Dehydration Clarification Coating Filtration () 
Draining __ Thickening impregnation Sedimentation ) 
ANY OTHER PROCESS: 


Nome Title 


SAVE TIME, 
ALT. and 
costs CENTRIFUGING 
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DARNELL CORP LTO 
LONG BEACH 4 
WALKER ST NEW YORK I} NY 
OF 
= 


When steam heated equipmeat 
is too far away to permit returning 
the condensate to the boiler, ordi- 
nary steam traps cause much waste 
by discharging condensate at high 
temperature. 

If equipment is out-doors, there 
is the further problem of preveat- 
ing freeze-ups in winter. 

Meet both problems with... 


SARCO 


LIQUID EXPANSION 
STEAM TRAPS 
No. 871 


This trap discharges con- 
densate to atmosphere below 
212°F regardless of inlet 
pressure (to 350 psi). When 
cold, its large discharge valve 
is wide open, — it cannot 


Write for Bulletin 258 for full information. 
SARC SARCO COMPANY, INC. 

Empire State Bidg., NewYork1,N_Y. 
SAVES STEAM Canada. LTD, TORONTO 5. ONTARIO 
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“SEALOL” 


The Geal 


This balanced-pres- 
sure face seal really 
gets around — and 
it’s easy to see why! 
For a wide variety of rotary shaft applications — fluids, 
temperatures, speeds, pressures, and space requirements 
— there's o “Sealol” design. Here ore few examples: 


“SEALOL’- Sealed Fuel Pumps 
36,000 RPM Shaft 200°F Kerosene 300 PS! 
3,500 RPM  %,"Shoft 150°F Aviation Gosoline 60 PSI 
“SEALOL’~— Sealed Hydraulic Pumps & Motors 
Ucon Hydraulic 
1,800 RPM 1'4” Shaft Room Temp Fluid 1500 PS! 
11,000 RPM = 2'4" Shoft 200°F lube Oil 20 PSI 


“SEALOL’- Sealed Transfer Pumps 


1,750 RPM Shoft 200°F 
3,500 RPM Shaft Room Temp. Propane 350 PSI 

1,750RPM 1° Shaft 600°F Heat Tronsfer Fluid 50 PSI } 
1,800 RPM 1° Shoft 200°F Brine 100 PSI 
60RPM 70°F Sulfur Dioxide 100 PS! 


“SEALOL’~ Sealed Gear Boxes & 


Speed Reducers 
6800 RPM 5” Shoft 125°F Lube Oil Atmos. Pressure 
18,000 RPM 114" Shaft 150°F SAE 10 20 PS! 
“SEALOL’- Sealed Agitators & Mixers 
Steam and Atmos 
BORPM 27," Shoft 350°F Hot Air Pressure 
JOORPM 1” Shoft 450°F Acetone Vapor 50 PSI 
“SEALOL’~ Sealed Gas Turbines 
15,000 RPM 1%," Shaft 300°F Alcohol Vopor 65 PSI 
7,700 RPM 51," Shaft 356°F Lube Oil 2 PSI 
53,000 RPM 1” Shaft 350°F Oil ond Steam 350 PS! 
“SEALOL”- Sealed Compressors & 
Super-Chargers 
Oil Mist 
3,024 RPM 3);"Shoft 250°F ond Air Hg. abs. 
Oil Mist 


70,000 RPM Shoft 230°F ond Air 19" Hg. obs. 


Also: washing machine pumps, 
dynamometers, boiler feed wa- 
ter pumps, drill press spindles, 
steam compressors, oscillating 
dryers, drying rolls, air 
chucks, natural gas flow meters, 
sea water pumps, water pumps. 
Why not avail yourself of this fund of seal-engineering 
experience: Our Engineering Department is at your dis- 
posal. Send biveprints and specifications to Sealol 
Corporation, 45 Willard Ave., Providence 5, R. |. 


Chiago * Cleveland Detrort * Los Angeles 


New Yort § 


= 
-for dry moterials . sea coal, trap rock, 
hydrated lime, sinc hydrosutphive, 
carbon — and liquids . . . acids, 
|] tins and complete information, address Omega 
Machine Company (Division of Builders Won 
Omega machine co. 
J — 
i 
J 
steam 
wad 
=) 
ay 
‘ 
| 
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CLEANS Log 
Fouled Heat Exchanger é& 
Tubes QUICKLY... 


WILSON 


TP-301 


SPRAYING SYSTEMS CO. 
3275 Randolph Street Bellwood, Illinois 


— FOR General Catalog No. 22 . or 
g Nozzle Catalog No. 23 


This high speed tube cleaner is designed to increase out- 
put and minimize down-time. The improved Model 
TP-301 is the only tube cleaner which can remove de- 
posits from completely plugged heat exchanger tubes 

. and other fouled straight tubes heretofore not con- 
sidered practical to clean. 


Many improvements, resulting from years of field 
experience, have been built into the new TP-301 cleaner. 


@ MORE POWERFUL — operating speed up to 3500 RPM at 90 psi 
urtizing 130 cfm. 


@ LIGHTER WEIGHT— only 15 Ib. 
@ SHORTER — only 13" overall. 


@ INCREASED CAPACITY—from 34" up te 214" or even 3” O.D. 
tubes up to 40 ft. in length. 


@ LOW AIR PRESSURE — operates on air pressure as low as 50 Ib. 


@ COSTS LESS than previous models. 
AVAILABLE BONDS 


Send for Bulletin giving complete details on this man-hour and 
money-saving tube cleaner 


WILSONIZE TO ECONOMIZE 


THOMAS C. WILSON, INC. 21-11 44th AVENUE, LONG ISLAND CITY,N.Y. 
CABLE “TUBECLEAN” NEW YORK 


* 


March 1952—Cnemicat ENGINEERING 


ove 
ovt 
for 
are 
qt 
| R 
mee 
a 
* 
| 
GUY 
Now: 
TUBE CLEANE UB PANDERS by 
422 


NEW! 
ARL RAMAN QUANTOMETER 


.. direct-reading, 
photoelectric 
instrument with 
photographic feature 
. . for the analysis of 
many solutions, both 
organic and inorganic 
AS pioneers in the field of direct-reading 
spectroscopy, ARL now offers the Model 
9000 Raman Quantometer for research 
and production control. The new ARL 
Raman equipment not only supplements 
infra-red instruments but can provide 
many important analyses difficult or im- 
possible to obtain by infra-red or other 
means. The ARL Raman Quantometer is 
the first commercially available instru- 
ment providing quantitative graphic rec- 

ords of Raman spectra. 


Raman spectra have, as one of their im- 
portant advantages, simplicity, particu- 
larly as compared to infra-red spectra. By 
their very nature they do not require ex- 
tensive computation for the analysis of 
mixtures. Thus complex calculating equip- 
ment is not required. 


TEMPERATURE RANGE — 
ever, where oil solidifies or 
carbonizes 


® EXTENSIVELY USED IN CON- 
VEYORS, PUMPS & OVENS 

@ ROTATING SEALS OF 
GRAPHALLOY ARE 
UNEXCELLED 


Also available is a complete, new helical 
lamp and source unit especially designed 
forthe excitation of Raman spectra. These 
units can be adapted for use with other 
equipment as well. 


Write today for complete information on the 
ARL Model 9100 Raman Spectrograph and 
Model 9000 Raman Quantometer. 


THE COMPLETE ARL LINE ALSO INCLUDES 1.5 AND 2-METER SPECTRO- 
GRAPHS, QUANTOMETERS, SOURCE UNITS AND RELATED ACCESSORIES. 


GRAPHITE METALLIZING 
CORPORATION Applied Research Laboratories 


specre OcCwmemic at 


1024 NEPPERHAN AVENUE, YONKERS 3, NEW YORK 3717 PARK PLACE + GLENDALE 6, CALIFORNIA 


NEW YORK © PITTSBURGH © DETHOIT © CHICAGO © ANGELES 
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© OPERATE DRY or 
«SUBMERGED IN DYES, 
“PLATING, CLEANING & 
‘GASOLINE, FOODSTUFFS 
TRULY OJLLESS AND SELF. 
LUBRICATING 
© EXTREMELY DURABLE 
© CONSTANT COEFFICIENT OF 
FRICTION 
© APPLICABLE OVER A WIDE unit | 
| 
wu. 
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Need 
Cooling 


® FASTER COOLING 

© LONGER LIFE 

© GREATER ECONOMY 
FAST SERVICE 


Koppers Aecromaster Fans are an adap- 
tation of high-speed, top-efficiency air- 
craft propellers, resulting in longer life 
and improved anti-flutter perform- 
ance. Aeromaster’s high efficiency cuts 
power costs up to 10° helps fan pay 
for itself 

Aeromaster Fans are available for 
every sizable industrial cooling re- 
quirement. Standard models range 
from 5 to 24 feet diameter, with 4, 6 
or 8 blades, and in capacities up to 
750,000 ¢.f.m. Easily assembled by 
unskilled labor. Engineering service 
furnished for special low-pressure pro- 
peller fan installations 

Every Aeromaster Fan is fully 
guaranteed by Koppers Company, Inc. 
Sales engineers available in all prin- 
cipal U. S. cities, as well as in Europe 


KOPPERS 
COMPANY, 


INC. KOPPERS 


«x 
2 


Aeromoster Fons 


Gentiemen Please send me 
detailed int ona 


OPPERS COMPANY. INC 


$3 Scott St, Baltimore 3, Ma 


(name and type of equipment to be cooled) 


Goulds single stage... 
open impeller centrifugal 


GOULDS Fig. 3169 


Stuffing box provided with lantern- 
type seal ring and with tapped open- 
ings. In corrosive liquid pumping, 
seal may be connected to a fresh 
liquid supply or fitted with a special 
lubricator containing a nonsolvent 
lubricant. Mechanical seal may be 
substituted for stuffing box where y, 
desired. 


COULDS Pampe ter One pump that does 
many different jobs 


@ General Water @ Transfer 


Service @ Processing 


@ Slurries @ Circulation 
GOULDS Fig. 3705 @ Factory Wastes @ And Many Others 


Stainless steel pumps for 
liquors. Capacities up to 600 Phis low cost Goulds Fig. 3169 centrif- 
P.M. Heads up to 160 ft. 

ugal pump offers tremendous versa- 


tility. It is as much at home in indus- 
Nonclogging trial processing as it is in handling 
impellers of 


these vertical general water service or plant wastes. 
sump pump. 


will handle Its simple, sturdy construction assures 
ing large solids long service life with a minimum of 
or fibrous mate- 
rials. maintenance. 


Compactly built, this pump is a real 

“ space saver. [ts modern hydraulic de- 
adh) sign assures high operating efficiency 
: with relatively low power consump- 
Ss tion. Available in a wide range of sizes 
for both motor and belt drives. Ca- 
pacities to L080 GPM. Heads to 290 
ft. For complete details and specifica- 


GOULDS Fig. 3450 
These double-suction. single- 
ugals will 
te 15.000 
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DO 
YOUR 
SPRAYS 
CLOG? 


Advanced design features a 
single round tangential inlet 
(instead of several small 
slots). Relatively large solid 
particles can pass right 
through and out the orifice. 
Produces a hollow cone spray 
with fine break-up and even 
distribution—ideal for many 
types of applications. 


Available in Brass, Stainless 
Steel and Hard Rubber —or 
made-to-order in any ma- 
chinable material. 4%" to 1” 


In many industries 
Monarch Spray 
Nozzles are used for: 


ACID CHAMBERS 
AIR WASHING 


CHEMICAL 
PROCESSING 


COOLING PONDS 
DESUPERHEATING 
GAS SCRUBBING 
HUMIDIFYING 
OIL BURNERS 
SPRAY DRYING 


Let us send you Catalogs 
6A and 6C 


MONARCH MFG. WKS., 
INC. 


2517 E. ONTARIO ST. 
PHILADELPHIA 34, PA. 


—an exclusive feature of 


ARNOLD DRYERS 


Cyclo-Matic Drving means this to you: 
(i) You get highest quality output—rela- 
tively cool, due to rapid moisture evapora- 
tion, short retention time in drum, (2) 
Outlet temperature and moisture content 
are thermostatically controlled, (3) No 
boiler is required — heat exchanger losses 
are eliminated, 


With Arnold Dryers, vou save on first 
cost, installation, fuel, labor, maintenance. 
Capacities 2,000 — 12,000 Ibs. of water 
evaporated per hour, 

Learn more about the money-saving ad- 
vantages of Arnold's exclusive 5-pass drum 
and showering flight design. Send coupon 
for bulletin, 


Arnold Dryers are manufactured by The Heil Co. 


Arnold Dryers 
are successfully processing: OUT COUPON AND MAIL TODAY! 
den ARNOLD DRYER CO., Dept. 8732 
3087 W. Montano Street, Milwaukee 1, Wis 
and antibiotic residues. Send me Arnold Dryer bulletins, 
8 Name 

Various sludges from vacuum filters. 
bd Company Address 
Various sages and leafy plants, 4 Company . 
prior to final extraction, etc. a City (ven) State ' 
- - é 
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depend on CAMCO 
rugged 
long-lasting 
stainless steel pipe fittings 
to solve your 

corrosion problems 


All screwed 


, Couplings, 


to and including 2” LPS. are 
machined from solid bar stock. 
These fittings — sold at same 
price as competing 150 lb. cast 
working pressures of up to 
1000 Ibs. are 

These stee] 
are av e in Types 5 
316 and 347. 


Write TODAY for the 1951 Cameco 
catalog and price schedules! 


CAMCO 


PRODUCTS 


THE SUBJECT 
OF 
MAGNETISM 
IN 
STAINLESS 
STEEL 


e « « will get you more arguments than 
politics or religion ever will. This is so 
primarily because our school marms and pops 
taught us that stainless steels are non- 
magnetic. We go on believing this for quite 
a number of years, when suddenly, without 
notice up comes a customer with a magnetic 
casting. 


He, too, has been to school, so with 
the fervor of a man who knows he is right, 
he tells you to take your blankety blank 
magnetic material and do the darndest things 
with it. He may be sore as all get-out and 
be harboring the thought that you have been 
pulling a fast one. This is a tough spot 
for the fellow being told off, unless he's 
got his finger on the facts. 


Our friend Norman Mott has prepared a 
rather "simple" (what's simple to that guy 
is murder to us) discussion of magnetism 
in austenitic stainless steel which shows 
quite conclusively that slight magnetism 
does no harm, and may do some good. 

If you buy, specify, use or sell cast 
Stainless steel, why not drop us a note 
and ask for your free copy. 


COOPER Al LOY Foundry Co., Hillside, N.J. 
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THE LATEST 
DEVELOPMENTS IN 


HENSZEY 
Multiple Effect 


EVAPORATORS 


+++ your answer to 

he @ INCREASED EFFICIENCY 
een @ GREATER PLANT CAPACITY 


If your processing requires 

evaporation or condensing oper- 

ations, you will find a Henszey 

Multiple Effect Evaporator low- 

ers production costs. They are 

3 fabricated of steel or stainless 

ae steel (either polished or unpol- 

' ished finish) especially for the 
Chemical Industry. 


Exclusive Henszey features in- 
clude the re-use of waste vapor 
. automatic feed valves ... 


full recovery of solids . . . elimi- 
nation of foaming PLUS 
Es savings up to 70° of the steam 


and 80° of ordinary water re- 
quirements. 
Send for descriptive bulletin 


These sump pumps embody 


HENSZEY COMPANY the latest and most modern developments such as: 


DEPT. E-3, WATERTOWN, WIS. Positive alignment of all rotating 
and guide bearing parts 

@ Flanged column pipe connections 

Motor mounting for standard NEMA 
type "C” flange 

® Adjustable semi-open type impeller 


Heavy duty construction 
Discharge sizes 1 to 10 in. pipe 
Capacities up to 3000 G.P.M. 
Discharge headsup tol 40 feet 
Lengths up to 21 feet 
Motorhorsepowerupto75 HP. 


Rottom doors swing 
open and all inside 
surfaces are 
“straight through” 

clearly visible 
and easily 
accessible for swift, 
positive cleaning 


THE DEMING COMPANY 
525 Broadway, Salem, Ohio 

Send copy of illustrated Bulletin No. 4600-A 
on Deming Sump Pumps. 


NAME_ 
COMPANY 


ADDRESS 


city 


_2ONE STATE 


REGULATORS 
TIONING VALVES 


Fe). 
| 
b 
q 
| 
e 
| 4 ™ Send for DEMING SUMP PUMP Bulletin a, 
DEMING 
WATER METERS @ HEAT EXCHANG- | 
/ 
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UNIT PROCESSES IN 
R 


winciple 
nth 


and pre ee reactions 
re ting th 


the book give 


pinet n k 
Editor -in-Chiet 
Bu of Agric 
and tnd. Chemistry, Dept 
of Agric Wash c 
ith Edition, 938 pages 
thes 129 tables 
$12.90 


INDUSTRIAL 
PROCESS 

CONTROL BY 
STATISTICAL 
METHODS 


Just Published! 
language. covers both the 
nd 5 tieal techniques of 

i fm 


A two-bed INDUSTRIAL deminerolizer 
unit. Stondord units ore available 
with capacities of 200 to 1000 gph. 
Special units of ony capacity are 
engineered to requirements. 


f quality 
how t adr nist An esta shed system 


By 
John Heide, Industrial Statistical Anatyst 
Rubber Co. 300 pages, 100 $6.00 


PREPARATION, PROPERTIES, 


F enn TECHNOLOGY OF Since chemically pure water costs so little with an INDUSTRIAL on 
LUORINE AND ORGANIC 
demineralizer, there is no reason for not having the benefits of ie 
Just Published! demineralized water. It simplifies product-quality control in so 
essited marertal covers the prob many processing operations. 
A. fuori The equipment required is very simple—no heat, steam, or cool- 
field. Editor: Chartes Slesser, Assoc. Editor: Stuart 
Technical tatermation "ana ing water is used. Units can be made to deliver almost any quantity 
Operations OMice, U.S of purified water. The operation is practically automatic—requiring 
Atomic Commission 
only limited attention periodically. 


INDUSTRIAL Inpoerma Ask for Bulletin 200 
PIPING 


4 together © vast stare 
+ of ntial in tion on | 
piping supplying the 


This bulletin gives the details on 
INDUSTRIAL demineralizers with 
specifications and performance data on 
the standard models. If you want 
information on a particular problem, 
send us a water analysis, degree of 
purity required, amount in gallons 
per hour, and whether the 
flow is to be continuous. 


m what ma als and what kind 


aterials, fittings, and valves 
Give sting piping ts and informa | 


By 
Chartes T. Littleton Formerly En ngineer in Charge 
of Piping, American vesemne Company. 394 pp., 
170 239 tables. $8.6 


| 


INDUSTRIAL Filters 


SEE THESE BOOKS 10 DAYS FREE 


| 


i McGraw-Hill Book Co., Inc. i For Solution Clarification 

330 w. St. NYC 36 Any Quentit 
chet for 10 das exami l Any Solution—Any Quantity 

t spprova ir ta le remit fe 

ate for ivery, and | typical INDUSTRIAL stationary filter. Stendord port- = 
1 aid. (We pay for 4 

im able and stationary models are available with 
privilege. -apacities 100 to 15,000 gph. Special filtering sys- = x~ 
Groggins—UNIT PROCESSES, 4th $12.50 tems are engineered to meet unusual requirements. 

5. Sleser—PREP., PROP. TECH. OF i 

FLUORINE sioso | Write for full information and recommendations 

ger nt FILTERS PUMPS CORROSION TESTING APPARAT) 
! 1 Pressure Type Centrifugal Salt Fog + Humidity 

Address 

City Zone... .State 
| [NDUSTRIAL FILTER & PUMP wre. c 
‘om pany 
1 Position os CE-3-52 5918 Ogden Avenue Products 

This offer applies to U. S. ont 

L only Chicago 50, Illinois 
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for chemical processes 
with at ar at m t 
venta Deiples concerned in ea revised 
to al and chemical engineer 
t increased attention to 
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| | Demineralizers 
applying stat 
step t 
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Use LAYKOLD asphaltic products 
tor your maintenance work. All from 
one source, near you—in handy sized 
ee. containers. All applied cold—no 
ay special equipment needed. 


FOR ROOFS... 


LAYKOLD FIBRECOAT—in Black, 

Red or Green. Mica-filled for 

long life. Meets Military Specif. 

‘ MIL-R-3472. Apply with brush, 
mop or spray. 


LAYKOLD TILE SET, WOOD BLOCK ~ 
CEMENT, FLOOR MASTIC BINDER 
and step Grip. Standards in in- 
dustry for over 20 years. 


FOR WALLS & INSULATION 


LAYKOLD WATERPROOFING and 
WEATHERCOAT. Also Insulation 
Adhesive and LAYKOLD Ce- 
ment for cold insulation repair. 


ROADS & PARKING AREAS ¥ 


BITUMULS Emulsified Asphalt. 
Ideal for easy patching and seal- 
ing of paved areas. 

Send for Illustrated Bulletins 


AMERICAN 
2 Asphalt 
COMPANY 


200 BUSH ST., SAN FRANCISCO 4, CALIF. 
Providence 14, R. I Perth Amboy, N. J 
Balt more Md Columbus 15, Ohio, Mobile, Ale. 
Tucson, Ariz Seattle, Wash St. Lowis 17, Mo. 
Baton Rouge 2, la Inglewood, Calif 
Ookiond |, Calif Portland 7, Ore. 
Weshington 6, 0. C Son Juan 23, P. R. 
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OLD TIME VALUES 


IN. 


HANDLING 
-EQUIPM ENT 


Youve got to _ 
Buy CLARK ae 


* 


MOTOR—Designed for 
CLARK for the specific power 
requirements of industrial use. 
Fuses protect both motor end 
Circuits against damage. 


* 


STEERING AXLE—Pivoted 
—oll four wheels always 
‘on the ground: better traction, 
better steering, utmost ste 
bility” 
* 


DRIVE AXLE BY CLARK 
—Reguler Hiway-Truck-Type 
Clark axle —the best thet con 
be said of ony oxle. 

* 

AUTOMATIC ACCELERA- 
TION os employed on CLARK 
Electrics takes out the humen 
error—ne jerking— 

* 


DIRECTIONAL LEVER on 
STEERING COLUMN — 
greatly simplifies operation, 
increases maneuvering speed 
ond fost getowoy. 


* 


BRAKES —HYDRAULIC— 
Smooth, positive action for 
sofe operation—ruggedly 
built for long-lived efficiency. 


To meet the varying 
needs of users, CLARK 
electric fork-truck motors 
are designed to operate efficiently 
on any power supply from 30 

to 48 volts. CLARK’S standard power 
supply is 36 volts. These trucks are 

designed with perfect balance among all 
components and incorporate a new method of 
motor winding which provides more efficiency 
than has ever been 
offered in an 
industrial truck 
motor... There 
have been many 
technical changes 
from year to year in 


CLARK machi 


ano GAS POWERED 


TRUCKS 


AND POWERED HAND ry FO + INDUSTRIAL TOWING TRACTORS 


but there has never (O?} =o 


been any change in 
CLARK’S 30-year 
purpose to give you 
the best VALUE 
your money 

can buy—and 
there never will be. 


INDUSTRIAL TRUCK DIVISION + CLARK EQUIPMENT COMPANY « BATTLE CREEK 9. MICHIGAN 


Please send Material Handling News 


Condemed Catalog 
Basic Facts Book 


Hove Representative Call 


yer 
FROM ROOF TO FLOORS—- 
| 
EASIESTTO 
|| 
4 
4 
4 | 
AMR INDUSTRIAL TRUCK PARTS AND STATIONS STRATEGIC LOCATIONS 


Venting problems 


their 


When 
you install 


TRANSITE INDUSTRIAL VENT PIPE 


If you have a tough venting problem, the 
chances are good that you can solve it 
with Transite* Industrial Vent Pipe. 


That's because this durable asbestos- 
cement product has proved in many 
installations that it can successfully resist 
many ot the corrosive tumes, vapors, 
dusts and gases encountered in indus- 
trial venting operations. Its unusual 
chemical stability may help you realize 
important savings in plant maintenance 

help you avoid frequent, costly re- 
placements in your venting system. 


Moreover, because Transite Industrial 
Vent Pipe is non-metallic and therefore 


*Tra 


rustproof, it needs no painting or other 
protective treatment. Highly weather- 
resistant, it can be used for either indoor 
or outdoor service. A complete range 
of sizes up to 36" in diameter, with a 
full line of rustproof, corrosion-resistant 
Transite fittings, adapts it to practically 
any job requirement. It is light in weight 
and can be readily cut and drilled with 
ordinary tools. 


For further information about Transite 
Industrial Vent Pipe, address Johns- 
Manville, Box 290, New York 16, N. Y. 
In Canada, 199 Bay St., Toronto, Ontario. 
Ask for Data Sheet Series DS-336. 


Aircraft 
Automobile 
Baking 
Bleaching 
Boiler Works 
Brewing 
Canning 
Ceramic 
Chemical 


Dairy 

Drug 

Electrical 
Explosives 

Farm Machinery 
Food 

Foundry 
Furnace 
Furniture 


Typical industries in which Transite Industrial Vent Pipe is used: 


JM 


Paint 


Water & Sewage 


 Johns-Manville 


TRANSITE 


Industrial 


PIPE 


Vent 


| For 
ANTI - CORROSION 


PLA-TANK 


delivery 


PLA-TANK is the answer to many prob- 
lems involving drains or other transfers 
of corrosive liquids or gases. Made of 
Fiberglas, impregnated and bonded 
with polyester resin, it is molded into 
strong, rigid units units that will be 
resistant at temperatures from 

60° F. to + 280° F In the case of 
pipe, joints are quickly made right 
on the job with PLA-TANK fittings 
and “paint brush welds.’ PLA- 
TANK is competitive with other cor- 
rosion-resistant materials, its long life 
has been demonstrated, and you can 
get it NOW 

Duct systems of PLA-TANK, suit- 
able for non-inflammable corrosive 
vapors and fumes, may be fabricated 
easily in the field from standard round 
sizes and flat sheets. 


OTHER USES 


There are many other uses for PLA- 
TANK in the chemical processing 
field. We are prepared to handle 
custom fabricating of this amazing 
new material to meet your specific 
corrosion needs. 


@ 


Write for latest literature on PLA- 
TANK or let us estimate on a sample 
unit for you to test in your own plant. 


CORPORATION 
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\ PIPE 
\ 
a 
DUCTS 
2° to 12” 
| for 
| 
nsite is a Johns-Manville registered trade mark 
Gas — Shipbuilding 
Glass Petroleum Shoe ce 
Laboratory Potash Smelting 
Loundry Pulp & Paper Soap toa 
leather Quarrying Soft Drink a 
i Match Railroad Sugar Refining —— 
Meat Packing Rayon Textile Woe 
Metal Refrigeration Tool 
430 


Handy calculator 
—one side tells 
you which strap 
to use for any 
ver corrosive 


1954 Hawthorne Melrose Pork, iit. 
(Chicago Suburb) su? 


COTTON 


SYNTHETIC 
FILTER FABRICS 


OVER AO DIFFERENT 
WEAVES 
FILTER TWILLS & CHAIN CLOTHS 
“FILTER FLANNELS & WOOL 
FOR 
PLATE & FRAME PRESSES 
SECTOR FILTERS 
ROTARY FILTERS OF ALL KINDS 


-VINYON «+ 
NYLON. 
STANTEX 


ACID & ALKALI RESISTANT 
For CORROSIVE LIQUORS 


Dust Collection Bags, All Kinds 
Blankets & Press Sacks Fabricated 
To Required Size 


WM. W. STANLEY CO., Inc. 


401 Broadway 


New York 13, N. Y. 


Write for Samples 
Send Details 
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CHEMICAL 


Saran rubber, one of Dow Chemi- 
cal’s superior developments in tank 
linings, has combined the physical 
properties of rubber with the chemi- 
cal resistance of saran. This high 
degree of chemical and abrasive 
resistance makes saran rubber an 
outstanding lining where resistance 
to grease, many solvents, acids and 
other chemicals is indicated. 


DEPARTMENT PL. 207 


Sr to the Distributor: 


Saran Lined Pipe Company 


* FERNDALE, MICHIGAN 
© Pittsburgh 


2415 BURDETTE AVE. 
Offices im: New York © Boston © Phila 


Saran rubber can be applied easily, 
effectively and economically by ex- 
perienced tank lining applicators 
located strategically throughout 
the country. 


Get in touch with an applicator 
today by contacting your nearest 
Saran Lined Pipe Company office 
—and find out how you can pre- 
serve the life of costly equipment. 


RUBBER 


Dow. 


Chicago + Tulsa © Indianapolis Houston San Francisco 


los Angeles « Portland « Cleveland « 
Charleston, S.C. © Toronto 


Denver Secttle 
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-SAVING EFFICIENCY 


HEAT 


@ Longer Life 
@ Custom Molded Precision Pipe Fit 
@ Attractive, Smooth Finish 


Now available in pipe covering and block insulation, Mundet 85% 
Magnesia permits new heat-saving efficiency. Precision manufacturing on 
the latest type of automatic equipment insures uniform standards, Extra 
durability is built into the insulation. It does not “powder”, settle or disinte- 
grate. It is unaffected by either steam or water leakage. It maintains an 
attractive, smooth finish. Precision pipe fit is assured, with no spaces left for 
the escape of heat. You benefit from the most 
modern manufacturing facilities for the pro- 
duction of heat insulation. Write for specifi- 
cation information and recommendations. 
Mundet Cork Corporation, Insulation Division, 
7101 Tonnelle Avenue, North Bergen, N. J. 


Double Barrel Advertising 


Advertising’ men agree —to do a complete advertising job you need the 
double effect of both Display Advertising and Direct Mail 


Display Advertising keeps your name before the public and builds prestige. 


Direct Mail supplements your Display Advertising. It pin-points your 
message right to the executive you want to reach—the person who buys or 
influences the purchases 


More and more companies are constantly increasing their use of Direct 
Mail because it does a job that no other form of advertising will do 


McGraw-Hill has a special Direct Mail Service that permits the use of 
McGraw-Hill lists for mailings. Our names give complete coverage in all the 
industries served by McGraw-Hill publications — gives your message the 
undivided personal attention of the top-notch executives in the industrial 
firms. They put you in direct touch with the men who make policy decisions. 


In view of present day difficulties in maintain- 


ing your own marhng lists ur ethcrent personal- 

ized service is part ilarly nportant mm securing 

R the comprehensive market corerage you need and 
want. 

& Ask for more detailed information today. You'll 

:* be surprised at the low over-all cost and the 


tested effectiveness of these hand-picked selec- 
tions. 


| suionen nt) McGraw-Hill Publishing Co., Inc. 


© 330 West’ 42nd Street, New York 18, N. Y. 


YOU WON’T WANT 
TO MISS... 


Everybody loves a parade but 
here's one that’s particularly 
interesting to YOU because 

it’s packed with “pocket-book” 
appeal. It’s a never-ending 
parade of products and services 
designed to help you do your 
job better, quicker and cheaper. 
You're in the “reviewing stand” 
for this parade because it comes 
to you in the advertising pages 
of every issue of this magazine. 
Alert manufacturers use these, 
advertising pages to get 

the news about their products 
and services to you... 

quickly and effectively. 

To be well-informed 

about the latest developments 
in your industry ... 

and to stay well-informed ..., 
read all the ads too. 


McGRAW-HILL 
PUBLICATIONS 
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ENGINEERING 
MANUAL ON VALVES 


Slashes time spent on valve 
specifying and checking. Compares 
valves of 19 leading manufacturers. 
Over 50,000 postings in its 170 
loose-leaf pages! Used by major 
companies throughout U.S.A. 


SPECIAL OFFER—New, 
edition just out. Price 
fered at $19.75 for limited time 
only. Every specifying engineer, 
every purchasing agent should have 
this manual. Like adding an extro 
man to your staff. We send on 
approval. Write NOW for full in- 
formation. 


revised 


EQUIVALENT VALVES COMPANY 
Sth Floor 
115 West 2th St., 


Los Angeles 14, Calif. 


DOUBLE BARREL 


ADVERTISING 


Advertising men agree—to do a complete 
advertising job you need the double effect 
of both Display Advertising and Direct 
Mail 

Display Advertising keeps your name 
before the public and builds prestige 

Direct Mail supplements your Display 
Advertising. It pin-pomts your message 
right to the executive you want to reach 
=the person who buys or influences the 


purchases 
In view of present day difficulties in 
tay maintaining your own mailing lists, our 


ficient personalized service is particularly 
important in securing the comprehensive 
market coverage you need and want 

Ask for more detailed information to- 
day. You'll be surprised at the low over- 
all cost and the tested effectiveness of 
thee hand-picked selections 


Mc GRAW-HILL 
DIRECT MAIL LIST SEAVICE 


McGraw-Hill Publishing Co., Inc. 
330 West 42nd St., New York 18, N. Y¥. 
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Like having 
a tool store 
right at 
your door! 


it 


Here’s efficient 
tool service— 
direct to you— 
through a nearby 


factory branch... 


Ever needed tools fast? What 


plant hasn't? To meet just 


SNAP-ON SERVES INDUSTRY 
EVERYWHERE THROUGH THESE 
41 FACTORY BRANCH WAREHOUSES 


ALBANY 5,N. Y., 546 Clinton Ave 


ATLANTA, GA., 380 Techwood Drive N. W 
BALTIMORE 18, MD., 1209 F 25rh Se 
BOSTON 35, MASS., 116 N. Bescon 
BROOKLYN 25, N. Y., 1649 Bedlord Ave 


BUFFALO 13, N. Y., 628 W. Utica St 
CHARLOTITE 6, N. C., 915 S. Clerkson St 
CHICAGO 16, ILL., 2023 Michigan Ave 
CINCINNATI 6, OHIO, 605 £. McMillen St 
CLEVELAND 15, OHIO, 2972 Euclid Ave 
DALLAS 1, TEXAS, 2932 Commerce St 
DENVER 3, COLO., 1050 Brosdwey 

DETROIT 2, MICH., 93 Piquette Ave 
EDMONTON, ALBERTA, 10232 103rd St 
FARGO, N. DAK., 421 N. P. Ave 
HOUSTON 3, TEXAS, 1810 LeBranch St 
INDIANAPOLIS IND., 848 Fort Woyne Ave. 
JACKSONVILLE 6, FLA., 1602 Walnut St 
KANSAS CITY 2, MO., 3635 Main 
LONDON, ONTARIO, 111 Mi. Pleasant Ave 
LOS ANGELES 14, CALIF. 1717 W 6th St 
MILWAUKEE 3, WIS., 2600 W Store Se 
MINNEAPOLIS 3, MINN., 


1218 Hermon Place 


MONCTON, NEW BRUNSWICK, 33 Mechonic St 
MONTREAL 15, QUEBEC, 751 Jean Tolon St West 
NEWARK 6, N. J., 823 Sandiord Av 

NEW ORLEANS 13, LA., 1040 Comp %& 

NEW YORK 56, N. Y., 397 East 167th Se 


OKLAHOMA CITY 3, OKLA., 901 N. Hudson St. 
OMAHA 2, NEBR., 109 S. 24th Se 
PHILADELPHIA 30, PA., 1710 Fairmount Ave. 
PITTSBURGH 8, PA., 7007 Kelly Se 

REGINA, SASK., 2070 Albert St 

RICHMOND 20, VA., 1617 West Broad St 

SAN FRANCISCO CALIF, 635 Golden Gote Ave. 
SEATTLE 22, WASH., 1507 Olive Way 

ST. LOUIS 3, MO., 2647 Washington Blvd 
SYRACUSE 3, N. Y., 323 Irving Ave 

TOLEDO 6, OHIO, 2932 Monroe St 

TORONTO 17, ONT., 130 Leird Drive 
VANCOUVER, B. C., 1043 Davie St 

WINNIPEG, MANITOBA, 2938 Garry St 


such emergencies—as well as the year-’round normal tool needs 
of all Industry—Snap-on maintains the 41 factory branch ware- 
houses listed here. The complete Snap-on line offers more than 
4000 tools for industrial production and maintenance. Snap-on 
factory branches make them quickly available to factories and 
shops everywhere. Snap-on branches are staffed with tool special- 


ists experienced in the needs of industry. A phone call brings 
Snap-on service right to your door... try #t/ For latest Snap-on 
Industrial and General Catalog, write— 


SNAP-ON TOOLS CORPORATION, 8032-J 28th Ave., Kenosha, Wis. 


A complete national 
tool service 

.... Engineering 
.... Manufacture 
Distribution 


4 
f 
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| 
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i DOUBLE BARREL 
COSTS MONEY...— /¢/ Advertising 


STANDARD CONVEYORS ~~ 
CAN AID YOU TO REDUCE IT —— 


Put conveyors to work moving cases, ard to be of expert service to you on plete advertising job you need the 
cartons, packages, parts,units through any “package” convevor need | double effect of both Display Adver- 
manufacturing of processing t stor roller, belt, slat, chain, push-bar, sec- | tising and Direct Mail. 

age or shipping. Speed handling tional, portable self-contained units ; sis 
operations reduce breakage in spiral chutes pneumatic tube Display Advertising keeps your 
crease satety save manpower, systems, Write Address Dept. 000, mame before the public and builds 


time, and costs | prestige. 
An experience record of more than STANDARD CONVEYOR COMPANY 


iS vears, serving all classes of in- General Offices: North St. Poul, Minnesota | Direct Mail supplements your Dis- 
dustry and business, qualihes Stand- Sales and Service in Principal Cities play Advertising. It pin-points your 
message right to the executive you 
want to reach—the person who buys 
or influences the purchases. 


More and more companies are con- 
stantly increasing their use of Direct 
Mail because it does a job that no 
other form of advertising will do. 


Write for valuable 


| McGraw-Hill has a special Direct 
Mail Service that permits the use of 
address Dept. 000 et 2 McGraw-Hill lists for mailings. Our 
Names give complete coverage in ald 
the industries served by McGraw- 
Hill publications—gives your message 
the undivided personal attention of 
the top-notch executives in the in- 
dustrial firms. They put you in direct 
touch with the men who make policy 
decisions... 


In view of present day difficulties 


of any stock yov want to in maintaining your own mailing 


lists, our efficient personalized ser- 


vice is particularly important in se- 
curing the comprehensive market 
foverage you need and want. 


today. You'll be surprised at the low 


| You will receive an Engineering Report Catch tramp iron ring i eee 
) based on our Test Grind with the ary Le over-all cost and the tested effective- 


SCHUTZ-O'NEILL PULVERIZER ness of these hand-picked selections. 


Do you have a production problem on stocks you grind, to get n we te with 
desired or fineness? Are you looking for increased Schutz-O" Neill R 

output with o cost reducing method? Profit by Schutz-O'Neill’s 
experience of almost 60 years in the rapid, dustless, accurate SUPER-MAGNET 
pulverizing of any dry, non-gritty, grindable stock. Your ac for Schutz -O'Neill Pulverizers. 
ceptance of this offer for a test grind does not obligate you 
Schutz-O'Neill Pulverizers are made in 6 sizes with capacities 
up to 3000 Ibs. per hour 


“or-) The finest development of 
Centrifugal air-force pulverizing 


For extremely fine grinding and uniformity 


of product, the principle of centrifugal im- » Mc GRAW-HILL 


pact with product carried by the air stream, DIRECT MAIL LIST SERVICE 
has never been surpassed. Schutz-O' Neill 
Pulverizers utilize this principle 
the fullest degree 

Send us stock sample 

State fineness desired 


You will receive your pulverized re 
stock plus our Engineering Report  McGRAW-HILL | 
siving recommended equipment. 

methods and mill plans Literature, 


upon request. PUBLISHING co., INC. 
_SCHUT2-0 MEN 


301 Portland Ave., 
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The Schute-O' Mell! Gyrater Sifte, 
ESTABLISHED 
{10930 | 
ae Minneapolis 15, Minnesota | 
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Advertising 


The advertising is a rich source 
of valuable information. In this 
magazine it offers you ideas and 
products that may well apply 
advantageously to your business. 

Every issue is a catalog of 
goods, materials, and services - 
quickly available to you—just for 
the reading. 

Leaders in business and indus- 
try turn to the advertising because 
they've discovered it helps them 
run their businesses more ' 
profitably. 

When you read all the ads in 
this magazine, the chances are 
good that you'll get a lead that 
will materially help you do a 
better job. For example, you may 
find a specific piece of equipment 
that will be a profitable time- 
saver. Or a tool that will increase 
worker efficiency. That’s why it 
pays to read the advertising. It's 
good business. 


(OR BUSINESS INFORMATION 


McGRAW-HILL publications 
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Chlorine is indispensable for the purification of municipal water 
supplies. Sometimes the complex problems encountered in deliv- 
ering safe and palatabie water create the need for an effective 
dechlor to control the final chlorine content of the water as it 
enters the mains. 


Many of the country’s important municipalities make routine 


use of “Virginia” Liquid Sulfur Dioxide (‘‘Esotoo’”’) in their treat- 
ing plants. They have found that the relative ease with which 
99.98+ percent pure SO, can be controlled as a dechlor makes it 


no problem to have palatable 
water. 

The area of “‘Virginia’’ SO, 
usefulness is broad—covers 
more than 40diverse industries. 
For over 30 years our technical 
staff has been helping concerns 
in adapting this versatile, in- 
expensive chemical to their 
products and processes—as a 
reducing, bleaching, or neutral- 
izing agent, preservative, anti- 
chlor, or pH control. We'd like 
to survey your process with a 
view to increasing efficiency 
and production, hiking your 
profits. Send today for our SO; 
descriptive booklet. 


VIRGINIA SMELTING COMPANY 
Box 21, West Norfolk, Virginia 
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With this ingenious homogenizing system, First National Stores, 
Inc. pre-mixes salt, sugar, milk, shortening and water into an 
emulsion that can be pumped easily to their bread mixers. 
These pre-mixed batches are big, working from whole bags 
or drums of dry ingredients, with Neptune Auto-Stop meters 
automatically, accurately delivering the right amount of water, 
melted shortening and liquid sugar to the pre-mix tanks. 

The system eliminates tedious batch scaling, produces more 
uniform quality by eliminating human errors, saves ingredients 
that adhere to scaling buckets, tightens up on inventory con- 
trol, and saves time lost in cleaning up. 

Start you thinking? Let your imagination tour your plant. 
Aren't there several spots where accurate liquid metering can 
speed up batch mixing, simplify processing control, wipe out 
spoilage or spillage, or keep tabs on liquid inventories and 
costs? Ask our field engineers for ideas—put over 60 years of 
experience with more than ten million meters to work for you. 


Send for new Industrial Meter Bulletin 

No. 566-N — it shows how to select 

the right meter for your process. 
NEPTUNE METER COMPANY 
50 West 50th Street - New York 20, WN. Y. 


Branch Offices 


ATLANTA + BOSTON + CHICAGO 
DALLAS + DENVER - NO. KANSAS CITY, MO, 
LOS ANGELES + LOUISVILLE + PHILADELPHIA 
PORTLAND, ORE. « SAN FRANCISCO 


Cenadion Factory: TORONTO 14, ONT. 


DOUBLE BARREL 


Advertising 


Advertising men agree—to do a com- 
plete advertising job you need the 
double effect of both Display Adver- 
tising and Direct Mail. 


Display Advertising keeps your 
name before the public and builds 
prestige. 


Direct Mail supplements your Dis- 
play Advertising. It pin-points your 
message right to the executive you 
want to reach—the person who buys 
or influences the purchases. 


More and more companies are cone 
stantly increasing their use of Direct 
Mail because it does a job that no 
other form of advertising will do. 


McGraw-Hill has a special Direct 
Mail Service that permits the use of 
McGraw-Hill lists for mailings. Our 
names give complete coverage in ald 
the industries served by McGraw- 
Hill publications—gives your message 
the undivided personal attention of 
the top-notch executives in the ine 
dustrial firms. They put you in direct 
touch with the men who make policy 
decisions.. 

In view of present day difficulties 
in maintaining your own mailing 
lists, our efficient personalized sere 
vice is particularly important in se- 
curing the comprehensive market 
coverage you need and want. 


Ask for more detailed information 
today. You'll be surprised at the low 
over-all cost and the tested effective- 
ness of these hand-picked selections, 


Mc GRAW-HILL 
DIRECT MAIL LIST SERVICE 


Dept. a 


MCGRAW-HILL 
PUBLISHING CO., INC. 


«330 West 42nd Street 
YORK 18, N.Y. 
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WHERE 


Featuring additional Equipment Materials. Supplies and 
Service for the Process Industries 


TO BUY 


DRYERS 
KILNS... 


For all purposes 


W. P. HEINEKEN, Inc. ¢ 


Engineer & Manufacturer 


50 BROAD ST. 
New York, N. Y. 


FEED 
MATERIAL 
BY 
WEIGHT 


THE 
MERRICK FEEDOWEIGHT 


MERRICK SCALE MFG. 


co. 


171 SUMMER ST., PASSAIC, N. J. 


ACID TANK LININGS 


® Applicators of B. F. Goodrich Rubber 
ond Koroseal Linings, Metal Spraying, 
Synthetic Paints, AMERCOAT Plastic 
Coatings. Also, specialists in Welding, 
General Machine Work, Sandbi 

@ We ore equipped to give you efficient 
service in the field or in our plant. 

® Your inquiries are cordially invited. 
Request Corrosion Protection Bulletin. 


METALWELD, inc. 


2600 Hunting Pork Ave., Philo. 29, Pa. 


Moke it a HABIT... 
to check this page 
—EACH ISSUE 


This WHERE TO BUY Section 
supplements other advertising in 
this issue with these additional 
announcements of products and 
services essentia! to efficient and 
economical operation in 
Process industries. 


the 
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SPECIALISTS\ ALL) 


RESISTANT 
PIPING MATERIALS 


TO YOUR SPECIFICATIONS 


ai 
RESISTANT MATERIA 


PIPE 
e VALVES 
e FITTINGS 
e FASTENINGS 


STAINLESS @ ALUMINUM @ SARAN 
HARD RUBBER @ POLYETHYLENE 
TYGON @ USCOLITE @ EVERDUR 


COMPLETE STOCK 


S—Prompt 
(Reference No. CE 352) 


RAY MILLER 


254 NORTH 10th STREET, NEWARK 7. 


1210 HAYS STREET, HOUSTON, TEXAS 
4240 KANAWHA SO CHARLESTON, 


CONSTRUCTION 
COMPANY, IMC 


CHEMSTEE 


S01 Chemstee! Bidg.. Wainut St.. Pittsburgh 32. Pa. 


Send dota on Engineering & Construction facilities for 


4 ACID-ALKALI-PROOF CONSTRUCTION 4 
of processing & storage tanks & flooring. 
AME. 
STATE 


Why Is 
Mother 
Nature’s 


Face So Red? 


Wouldn't yours be red if you 
always had thought that no- 
body ever would come up with 
anything better forrefractories 
than your conglomerate of 
alumina, silica et al?—only to 
learn that somebody had?— 
and that the new product, for 
heat transfer, for example, was 
measurably ten times as efh- 
cient? If you are concerned 
with the efficiency and econ- 
omy of refractories and ce- 
ments, tell us. We'll gladly 
send you copies of Bulletin 
B-749 and its supplement for 
chemical and processing in- 
dustries, K-405. They will give 
you the facts and figures with 
almost telegraphic brevity. 


344 DELAWARE AVENUE 
BUFFALO 2, NEW YORK 
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PATENTS 
REPORTS 


TESTING 


PLANT DESIGN 
INVESTIGATIONS 


GENERAL CONSULTING 


PROFESSIONAL SERVICES 


CHEMICAL AND BACTERIOLOGICAL ANALYSIS 


RESEARCH 
MANAGEMENT 
TRANSLATIONS 


R. S. ARIES & ASSOCIATES 


CHEMI 

rve 

Desian al al 

400 Mad Ave. EI 130 New 


DEVELOP MEAT 


Plants 
ducts 


T4 New Mont 


Ir 


Pr 


INTERNATIONAL 
ENGINEERING COMPANY INC. 


Engineer 
vestigations Report 
curement Field Engin 
Domestic @ Foretun 
ery St San Franc 


Design 
cering 


5, California 


GUSTAVE T. REICH 


Consulting Chemical Engineer 
DEVELOPMENTS OPERATION 
CARBOHYDRATES INDUSTRY 
BY-PRODUCTS 
CARBON DIOXIDE WASTE DISPOSAL 


Packard Building Philadelphia, Pa 


Braperat 


309 8 


W. L. BADGER 


nm, Crystallization. and Heat 


Complete pia 


sta 


Sta 


for salt and cw fa 


a 


Street Arber, Mich 


CONSULTING CHEMICAL ENGINEER 


Transfer 


Complete 


GEORGE H. 
lt 


KEND 


ALL 


‘ | Engi neer 


SANDERSON & PORTER 


Engineers and 


Constructor 


San Francisec 


ta; 


Mo 
Pants ar Pro esses 
Internationally Know 
Write Po 


Champatis 


J. PAUL BISHOP AND ASSOCIATES 
Pood 


Conmellin 


Chemecal 


Box 348 


Engineers 


f New 
Chemical 


KNOWLES ASSOCIATES 


Chemical 


Heavy Chemicals — 
19 Rector Street 


Metallurgical Mee 
Engineers 
- Design 
Equipe 


Consultatior 
Complete Plants 


Bowling Green 


Ore Dress 


Aanical 


ent 


ing 


New York 6, New York 
456 


J. E. SIRRINE COMPANY 


Engineers 


Plant Design & Survey vering Chemical, Elec 
trochem ica md Metallurgical Production; Trade 
Waste sa Water Supply Treatment 
A eports 


- South Carolina 


Technical Translation 


53 So. Broadway 


Send for Cireular 


CARL DEMRICK 


nkers, N.Y 


KOHN & PECHENICK 


Consulting Chemical Engineers 


Plant Process 
DESIGN 
Trouble Shooting 


Equipment 


Appraisals 


nm St Brooklyn 22, N.Y 


MARCUS SITTENFIELD 


Consulting Chemical Engineer 


Plants DESIGN - Equipment 
Economic - SURVEYS - Technical 


Process - DEVELAVPMENT Product 
Reguttered Profestwnal Pagineer 
1411 Walnut St 


Philadelphia 2, Pa 


RICHARD F. ENNIS, JR. 


ng and Eronomic Stud 


ulting Chemical Engineer 


Development— Research 


« 


JACKSON D. LEONARD 


niulting Chemical Engineer 


tion Programs for the Process Industries 

a Program Utility Conservation 
Systems Cost & Economic Analysis 
s Design Process Improvement 

Street Metuchen, N. J 


FOSTER D. SNELL, INC. 
Research Chemists and Buginecers 
A staff of 75 including chemicts re bac 
teriologists and medical personnel with 1 storie 
lsboratories and pilot plant are available for 
the solution of your chemical and engineering 


Write today for Rooklet No. 3 
“The Chemical Consultant and Your Business” 
West 15th New York 11. 


250 Baw 


Organic and 


CORPORATION 


Processe Product 


43rd St New York 


EVANS 
RESEARCH AND DEVELOPMENT 


Chemisiry 


C. L. MANTELL 


Consulting Chemical Engineer 
Process Research and Engineering 
Development 
Washington Street 


New York 13. 


NICOLAY TITLESTAD CORPORATION 


Chemical 
Consultation Complete Plants 
acid phosphoric acid 
oxidation of ammonia 


a 


nitroger acid concentration 
rplus tide carbon bisulphide 
tind Street N.Y. 18 PE-6-0618 


FRASER-BRACE 
ENGINEERING CO., | 


Dengan Engin 


ba & Ind 
al & Process Ind 
Tunne Port } 
New York 


NC. 


Constructors 


MELVIN NORD, DR. ENG. SCI, 


LL.B. 


Consultant in Legal and Technical Problems 
REGISTERED PROFESSIONAL ENGINEER 


ington Street 


CHEMICAL ENGINEER 
PATENT ATTORNEY 


New Ve 


mk 13.N.Y7 


THE J. G. WHITE 
ENGINEERING CORPORATION 


Design - Construction - Reports - Appraisals 


£0 Broad Street, New York 4 


Knowledge plus Experience . . . always a vital asset— 


When you are in need of expert advice to be applied to solving your particular problems, save 
TIME and COST by calling in a specialist. 


These consultants have broad experience in management services that can be invaluable to you 
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Redesign Ex ng Products for Greater Profit fF x 
Trouble Shooting Production, Design, Cost Problem 
Specialist Aut at Machiner Processes. Contr eT 
N Dev ments. Patent Studies, Investigations 
New Products & Process Engineering Studies 
PO. Box Eat $2 Tel Darier 1504 
Norton Height Darien. Connecticut New York . Chirag e 
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SEARCHLIGHT SECTION 


EMPLOYMENT «+ BUSINESS + 


UNDISPLAYED RATE: 

$1.20 a line, minimum 3 lines. 
Te figure advonce payment count 5 average 
werds as a line 
POSITION WANTED INDIVIDUAL SELLING 
OPPORTUNITY undisplayed advertising rate is 
one-half of above rote, payable in advance 
PROPOSALS, $1.20 a line an insertion 


BOX NUMBERS count os one line additiona! 
in undisplayed ads 

DISCOUNT of 10% if full payment is mode 
in advance for four consecutive insertions of 
undisplayed ads (not including proposols) 
EQUIPMENT WANTED or FOR SALE ADVER- 
TISEMENTS ible only in Display 


OPPORTUNITIES or RESALE 


DISPLAYED RATE 
The advertising rote is $11 80 per inch for oll 
advertising appearing on other than o con 
tract basis. Contract rates quoted on request 
AN ADVERTISING INCH is measured 7/8 inch 
vertically on one column, 3 columns—30 inches 
—to @ page. ce 


INFORMATION 


NEW ADVERTISEMENTS Address N. Y. Office, 330 W. 42nd St., N. Y. 36, N. Y, for April issue closing April 3rd 


ENGINEERING 
DRAFTSMAN 
and DESIGNERS 


Experienced in Plant Layout, 
Process Piping, Power and Light- 
ing Layouts, Structural Steel and 
Reinforced Concrete Design. 


Submit Complete Resume—Edu- 
cation, Experience and salaiy 
expected. 


THE SOLVAY PROCESS DIVISION 


ALLIED CHEMICAL & DYE CORP. 


Syracuse 1, N. Y. 


REPLIES ( Bor No.): Address to office nearest vou 
NEW YORK: 830 W. 42nd St. (36 
CHICAGO: 520 N Michi igan Ave. (11) 
SAN FRANCISCO: 68 Post Bt. (4) 


POSITIONS VACANT 


CHEMICALS ENGINEERS for processing en- 


gineering, design and development with a | 


progressive chemical company. Location nort 


ern West Virginia. Can use both experienced | 


men and recent graduates. Write giving full 
details to P-3503, Chemical Engineering. 


ENGINEER—Sales Position with responsibilty 

in an established organization selling high 
quality testing and control equipment for heavy 
chemical, paper, and forest products industries 
Prefer graduate mechanical, electrical or chem- 
leal engineer, aged 26-36, in good health with 
established sales experience. Location—Pacific 
Northwest. Position requires and rewards in- 
tegrit y, energy and individual initiative. Reply 
to P-2992 Chemical Engin ing. giving expe- 


rience, qualifications, personal information and | 


photograph for strictly confidential use. Inter- 
view can be arranged 


ENGLAND. Corrosion Chemist required conver- | 


sant with Metallic Corrosion and Treatments 
Must be experienced. Applicants must submit 
full curriculum vitae and state salary required 


(flood prospects for permanent positic Box 
18726 Urbach Internatic ynal Advertising, 63, 
Lancaster Grove, London N.W., 3 


SELLING OPPORTUNITIES OFFERED 


SALES ENGINEER-—Old established Instru- 
ment Company re ires «€ enced sales 


rical Eng 

e ating, Re 
cording and Contr al Inetruments 
both Mechanical B.S. Degree 
in Engineering ne Territory Eastern 
Tennessee Excellent ortunity with estab 
lished and growing company Salary vendent 
on ability and experience sw. , Chemical 


Engineering 


WANTED — REPRESENTATIVES in Indus- 


trial fleld to handle comnmeate line of blowers. 
heating and air cond ning equipment Give 
full details. RW-2 16. Chemical Engineering 


(Continued on page 410) 
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ENGINEERS 
Chemical - Mechanical - Piping - Process 


land tier AF us overtime 7? t ur week qualified 
‘and one or more of the following 
phases of Industrial plant design: 


PROCESS PIPING BOILER noyeds 
PROCESS EQUIPMENT 
ul 

PAC GING HEATING AND VENTILATION 

Ain ‘CONDITIONING 
PLUMBING WATER TREATMENT 
TANKS AND VESSELS 

Limited number of i peri d in Mechanical and Chemical 


ions as well as building 
Also have a number of op 9 our i i and New York City offices for similar 


rsonnel. 
Doetlent wee! working conditions with paid wacations, sick leave plan and participating 


Group Insurance 
Please submit comp!cie resume stating peri d i selary required and date 


available to: 


The H. K. Ferguson Company 
Engineers and Builders 
Ferguson Building Cleveland 14, Ohio 


VISCOSE ENGINEER 


National organization seeks capable graduate engineer 
with experience in viscose rayon manufacture or related 
experience. Headquarters New York. Salary open. 


Send complete resume including age and salary data 
Box CE 698, 221 W. 41 St. New York City 18, N. Y. 


TECHNICAL SALES 


Leadin 
ine ers 

potential. te men whe can sell chemical proces 
industries 

Salary, expenses, bonuses and special commission 
arrangement. Training program. Personal sales help 
on territory 


330 West 42nd Street, New York 36, N. Y. 


SALES ENGINEER 


Represent Nationally Known Manutocturer 


Metal and Wood 
Laboratory Furniture 
FOR SCHOOLS, HOSPITALS, INSTITU- 
TIONS AND SrOUSTRIAL LABORATORIES. 
EXPERIENCE IN ALLIED LINES ACCEPT. 
ABLE. NO OBJECTION TO NONCOMPETL 
TIVE LINE. STRAIGHT COMMISSION. 


TERRITORIES OPEN: 
GULF COAST—BUFFALO—GEORGIA 


manufacturer of corrosion-resistant coat. 
manent positions, with high cen 


Qualifications: Age 25 to 35. (1) Engineering grad- 

wates, preferably with some sales background or (2) ~ INTERVIEWS ARRANGED IN yom 
men with proven technical sales ability. Must have CIry. STATE FULL PARTICULARS 

car. Send resumes to FIRST LETTER. 


SW-3550, Chemical Engineering SW -3319, Chemical 
Y 


330 W. 42 St., New York 3 


Tw Medison” 


ENGINEERS 
TEXTILE PRODUCTION MGR., $12,000 


heavy exp. this line. Reoldty -size company 
chem an lastics operations 
PROCESS DESIGN ENGRS.. open produc supervisory openings with ex- 
instrumentation. oupe. collent potential “tor € de. 
Ma necessary. Business Administration training 
Coll, wre or GLADYS HUNTING and/or enpertonce 
P. Chemical Engineering 
RAKE PERSONNEL. 330 W. 42nd New York N.Y 
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SEARCHLIGHT SECTION 


SELLING OPPORTUNITIES OFFERED 
(Cont rom page 439) 


SALES ENGINEERS, with experience in the 

sale of mechanical equipment, wanted for 
positions involving general application and sale | 
of heating. ventilating. and air handling ap- 
paratue for commercial and industrial bulld- 
nes. industrial processes and echanical 
Positions are available at various 
tions. Personal interviews w A be granted ‘only 

written apt n giving full 

details of experience. Ad frese Sturtevant Di 
Vision West aghouse etric Corporation 
Dept. AH, Hyde Park 36, Boston, Mass 


training for or now w gin nn n with 
ch ss ind i ven- 
ga 4 ‘ Hent | 
nity for an x penses, | 
2 y n r neg f ! Allis edu- 
atior rien salary des 1 SW -3414, 


EMPLOYMENT SERVICES 
SALARIED POSITIONS $ $25.000. We 
‘ sh a ‘2 ‘ I 4 


me n pr ‘ sk for particu 
Hixt In 260 Dun Bidg., Buffal 


SALARIED PERSONNEL, $3.00 $25,000. 
fid 1 service t ished 19 


t v stablist is 
gear 1 > needs f hie ade n seek 
a change of conn n 1 ns assur 
ng yed n sent po 
* n. Send name and address only for details 
Personal consultation invited lira Thayer Jen- 
nings, Dept. B 41 Orange St.. New Haven, 


POSITIONS WANTED 


CHEMI AND han! 
sified pharma tieal, dy 
im experience Re ce ently corporation 

nu plant operation k responsible position 

with small or medium size progressive company 

PW -3562, Chemical ng 


al Enginecr. Diver- 


"HEMICAL desires greater op- 
portunity Experience n heat tranefer, 
engine in industrial, off 
marine. refining and 
oke plant operation experience. P 
Chemical Engineering 


Qu Al IFIED CHEMICAL Engineer destres to 

cate ave extensive technical knowl- 
edge and enough leadership to handle plant 
personne Would like to do engineering but 
have experience mostly in production. T am 
making $5.00 and would like to do as 
well but located in the West or Southwest tf 
your lant seeds someone with lots o 
riences and ability ¢t make processes run 
smoothiy and profitably how about giving me 
a chance? PW-3341, Chemical Engineering 


wa es 
oo 
Es 
Ze 
3 
2 


SALES EXECUTIVE —13 years experience — 
past 6 yeare organized own sales « 


mpany, 
handling mical roceas equipmen Silent 
partner—Internal Revenue took a 1th profite. 


serving chemical ‘ustry Detailed jualifica- 
tions on request ow located Midwest wil 
move. Reply to Pw. 3641, Chemical Engineer- 
ing 


CHEMICAL ENGINEER: 34, research, desien | 
exper 


and ore ce Patents and put 
lieations. Seeks responsible posit in produc 
tion and/or engineering mn «rowing firm 
PW -3615. Chemical Engineering 


Watch this column 
each month 
for UNUSUAL 


GELB 


EDITORIAL 
MESSAGE 


FOR SALE 


Yeast Plant, 
ncluding Turbo- Blowers modern design in 
excellent ondition, available for immediate 
delivery from factory now being shut down in 
England. FS-3504, Chemical Engineering. 


MISCELLANEOUS 


Is Your Mind New Enough 
st signi fic ant 


juest/onnaire, Write G D. Kn i636 Whitney 


Street, Augusta, Georgia. 


CHEMICAL PLANT 
WANTED 


We are now manufacturing over $20,000,- 
000 in various lines and wish to expand by 
acquisition of assets or stock of one or 
more industrial companies. In our nego- 
tiations the sellers’ problems and wishes 
will receive full consideration. Present 
will lly be retained. 
Address 
“Confidential” C. J. GALE, Sec. 
233 Broadway, N.Y. 7. N.Y BA 


WILL BUY 


Cancelled - putts - Rejected 
or Over-Stocked 


CHEMICALS—DRUGS 
SOLVENTS 
PHARMACEUTICALS 
OILS—PIGMENTS, ETC. 


Chemical Service Corporation 


80-04 Beaver St. New York 5, N. Y. 


CUSTOM REFINING FACILITIES 
Available ion Extractions 


Drum Lots—Tonk Cors 


@ All Types of Crude Mixtures 
By-Products, Residues, Wastes 
Contaminated Solvents 


TRULAN D cuemcas 
ENGINEERING CO., INC. 


Box 426, Union, N. J. UNionville 2-7360 


Additional Wanted Advertisi 448 
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An Old 
Company 
with 
Young 

Ideas 


Gelb offers you the 
opportunity to select 
from the largest con- 
centrated inventory of 
Chemical Process 
Equipment. Our expe 
rience over the years 
is your constant guide 
to quality. 


GELB 
OFFERS 


3—A. T. & M. Stainless Steel Centri- 
fuges, Suspended Type, 48” & 54”. 
2—J. P. Devine Vacuum Shelf Dryers, 
5 & 9 Shelves. 

1—Shriver 24° x24" Stainless Steel 
Jacketed Filter Press, 10 Chambers, 
Closed Delivery, 4 Eye, Washing 
Type 

2—Shriver 36" x 36” Cast tron Plate & 
Frame Filter Presses, 24 Chambers, 
Open Delivery, Washing Type. 

1—Shriver 42” x 42” Evedur Plate & 
Frame Filter Press, 40 Chambers, 
Closed Delivery 

1—Sperry Heresite 36" x 3@” Filter Press, 
17 Chambers, 4 Eye, Closed Delivery. 


3—Steel Tanks, 1000 Gals. Cap. Each, 
125 PSI. 


9—Steel Tanks, 8000 Gals. Cap. Each, 
125 PSI. 


1—Steel Tank, 10,000 Gals. Cap. Each, 
125 PSI. 


10—Stee! Tanks, 16,000 Gals. Cap. Each, 
125 PSI. 


| 
! sion of y ner 
you are n ha ne ex preas in 
vited to link your future with that of a grour ae) 
planning to move tc entral Chile summer 1952 
i a These families, men and women, plan to bar . 
SALES OPPORTUNITY: Man wanted by in gain a8 a group for home sites and live together < 
fustrial publisher t< n sales staff of estab- | as neighbors to establish a Chilear rporation 7 
lished, well-rated, highly regarded technical | ; s and begir 
publication. W ver ar stern t tory 
> 
| | 
| 
| 
4 
| a 
| : 
: 
: 
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SEARCHLIGHT SECTION 


GELB 


WILL GET IT FOR YOU QUICK 


1 Sh 1 Seninl 


Turbine Type Agitator. 


Impeller 


7a HP Motor. 


P Steel Super D Canter #PN-14. 
1—Koven Stainless Steel Mixing Tank, 1000 gals. with 
Nettco WT-37 Drive, 20 HP Explosion Proof Motor and 
1—Turbo #38 Drive with 10’ Stainless Steel Shaft and 


1—Niagora #200 Filter, Stainless Steel Leaves. 
1—J. H. Day Stainless Steel Jacketed Mixer, Sigma Blades, 
50 gals. 


1—Worthington Worthite Centrifugal Pump, 4° x 


3” with 


1—Sparkler Monel Jacketed Filter, 
Model +33-S-26. 

1—Readco Stainless Steel Jacketed 
Double Arm Mixer, Sigma Blades, 
225 gals. cap. 

2—Buflovak Vacuum Shelf Dryers, 20 
Shelves. 

4—tTurbo Steel Jacketed Mixers, 700 
gals. each. 

1—Fletcher Stainless Steel 20” Perfor- 
ated Basket Centrifuge. 

1—Stainless Steel Jacketed Vacuum 
Reactor, 500 gals. cap., with agita- 


SONS, 


2—J. P Steel Jocketed Vocuum 
Kettles, 2,000 Gals. Cap. Eo. 
Stokes Steel Jack. Kettle, 500 


is. Cap 
Kettles, 380 Gals. Cap 
ac 
1—Buflovak Cast Iron Kettle, 300 Gals. 


2—Buflovok Cast Iron Jacketed Kettles, 
1,500 Gals. Cap. Eoc 

1—Nichel Jacketed Vacuum Kettle, 400 


Gals 
Kettle, 500 Gals. 
1—Nickel Jacketed Kettle, 10 Gals. 2 
1—Evedur Vocuum Kettle, 2,000 Gals. 


Cap 
Jack. Kettle, 1,460 
is 


Tanks, 3,100 Gals 
Steel Jacketed Autociove, 


me 4 Knox Autoclave, 2 Gals. Cap., 
with Anchor Type Agitator 
2—Patterson Jack. Vacuum Autocloves, 
x? 


1—Boker Perkins Size 6 with 
Vacuum Cover a 

3—Boker Perkins Jocketed t Double Arm 
Mixers, 100 Gals. Cap. Each with 
Sigma Blades 

2—J. H. Day Mogul Mixers, 2% & 5 


is. Cap 
—~J. 4 Dey Jacketed Mixer, 150 Gals. 
+— Sigma Blades 


Type), Gal 

18—Simpson =O Mixers. 

1—Fitzpotrick Model D Comminuting 
Machine, Stainless Steel & Bronze 
Construction 

1—Mikro #1-SH Pulverizer. 

1—Mikro 22-1H Pulverizer, Stainless 
Steel & Bronze Construction. 

2—Mikro Steel Ato . 
& x6. 


— ton (Pony 
Each 


Established 1396 


1—Nash Vacuum H-7. 

1—Fuller Model C-200 C 

1—Fletcher © Contrituge, 20” 
Steel Impertorated Basket 

5—Shorples 216 Cen- 
trifuges, Size 6, Type 1-J 

1—Tothurst Stee!” ded 
Type Centrifuge, 40° 
Basket 


1—Buflovak Double Drum Dryer, 24" x 
1—Butlovek Double Drum Dryer, 32” x 
Rotary Steam Tube Dryer, 


1—Shriver 24” x24" Cast Iron Filter 
Press, 30 Chambers, Open Delivery, 
Washing Type 

2—Shriver 36” x Cast tron Plate & 
Frame Filter Presses, 25 Chambers, 
Closed Delivery, Side Feed 

1—Shriver 36” Cast Iron Plote & 
Frame Filter Press, 49 Chombers, 
Closed Delivery, Steam Jocketed. 

1—Shriver 42” x 42" Filter Press, 38 
Wooden Plotes & Frames, 3 Eye, 
Closed 

3—Shriver 56” Filter Press 
with Hydraulic Closing 

1—Sperry 24” x 24” “Plote & 
Frame Filter Press, 22 Chambers, 


Frame Filter Press, 18 Chambers, 
Closed Delivery 


3—Sweetiond Filters 4&7 


2—Groen SS. Jacketed Kettles, 20 & 50 
Gals. Cap 


a Steel High Pressure Hydrog- 
360 Cap., Working 


“CHEMICAL, RUBBER, on, PLASTIC and FOOD PROCESSING MACHINERY 


STATE HIGHWAY No. 29, 
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J. 


* UNionville 2-4900 


“COME AND GET IT!” 


IF IT ISN'T HERE WAITING FOR YOU 


®) 
on 
q 
| 
: 
msg 
£ 
a 
1—Sperry 30° x30" Cast tron Filter 
Press, 34 Chambers, Recessed Type 
1—Sperry 42” x 42" Cast tron Plote & 
7 
iy 
+ 
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SEARCHLIGHT SECTION 


QUICK DELIVERY ON GUARANTEED EQUIPMENT 
Large Stock at our Brooklyn Warehouse & Shop 


& KILNS i—Lehman 4 Rolt W. C. 12° x 36" Steel Mill. 
Cotes 7 a6 « 45 Dryers Kent Roll Stee! Mills 
1—Allis-Chaimers 10 « Rotary Kile 4 ruth 


"Doubie Steel Rotier Mill 


1—B845 « 50° Rotary Kit 
6—Rotary Dryers, Direct & indirect Also Jacarced or. high steel Rotier Mills 
& Steam Tube }—Houchin 18" « 36°, 4 Rott Gra Stone Mills. 
New Rotary Dryers, Kites & Coolers built te order 2—Abbe Pebble Mills, 6x8 & 36 
—Proctor § fan automatic Conveyor i S—Abbe jar Mills Lab te 25 gal. sizes 
.—Alibright. Neill Atmos. Drum Orye Ball & Jewett & Leominster Rotary Cutters. 
'—Buffate Vac Dram Oryer sal Also. Rotary 8. Colloid Mill | 


Vac. Dryers & Vac. Shelf Dryers MIXERS ALL TYPES 
6—Steam, Gas & Electric Dryers, Tray & Truck wy duty double arm Mixers, 200, 9 
CENTRIFUGALS & CENTRIFUGES 
5—Tothurst 40° Suspended Type Centrifugals. Bet- 


oa 
Moriz single & double arm to 200 gai 


tom Discharge Motor Driven . 
> i—Century 2 HP. 4 speed Vert. Mixer 
6—Centritugals 20°, we & 48", Steel, Copper, 6—Lead & Paste Mixers 50 to 150 eats 
? Sharples atrit Stainiess. Also 76 Patterson dia_ Staintess Conical Blender 
12—Sharples Co Clarifiers 00. 300 & 301 1—Master Drum Type Blender 1000 = 
i—De Laval ultip a 10—Dry Soiral Mixers 50 to 2000 ths 
FILTERS 12—Portable Elec. Liquid Mixers ', to 3 HP 
1—Vallez 41 Sta tose Covered Leaf Filter, type 49 SCREENS & SIFTERS 
« Corner on Presses —Tyler ir, Hammer Sereens, 20° « 
ron ood er Presses 
—i2" age Filter Press MISC. & SPECIALS 
awe pilates & frames Ton Brunswick 16° upstroke Record 
Sweetinnd on Rotary Vac. F ilte i—French Of Linseed & Cottonseed Hydr. Pre 
KETTLES & TANKS '—Goulds 75 HP. 2 stage motor driven Centrif sai 
‘ump. 2505 WP 
175 PSI Tank. 1200 gals. t—French Oi Motor Driven Expelters 
steel kettle New 6" x 12" Leb Mixing Mills & Calenders 
A—Jacheted gals rel 15° « io x 48° & up to 22° « 
gal. Lead Lined Kettle 2 Roll Mixing Milt 
}—1000 gal. Stainless Agitated Tank }—Rubber & Plastic Extruders to 6” “RISE AND PROFIT!” 
New Stainless Steel Tanks 50 to 500 gals i—Stokes Paste Filler up to 5 
W—Staintess Alum.. Copper, Glass & Lead Lined i—Marco = 200 Staintess Steet Homogenizer 
Kettles & Tanks '—Stokes & Smith & Day Powder Fillers 
6—Copper Varnish Ketties 150, 200 & 300 gals 6—Filling Machines. Liquid. Paste & Powder We are ready to buy 
PULVERIZERS & MILLS Rotary & Single Punch Tablet Machines, ',” to 3° 
j—< 32 Raymond Pulverizer with 20 4.P. AC motor 2—Howe Mogul Barrel Bag Packers. YOUR IDLE : 
i—Raymond 200 Pulverizer 30 HP. Complete $—Stokes Vert. Hig ac. Fumes 


4— 70000 Raymond Mills 
i—Mikro Pulverizer 204. 10 HP. & other sizes. 6—Devine & Buffale Vac. Pum 

R—Hammer Mills & Pulverizers 3 to HP. Seap Machinery for Toilet Laundry Chip Liquid 
1—Schutz-O' Neill 20° Pulwerizer. Also ai. Hydr. Presses, Pumps & Accumutators for Rubber & 
1—Sturtevant 30° Rock Emery Mill es. Injection Molding Machines 
i—Robinsen 22° Attrition Mill sas, & Coal Fired 


Worthington 12° x 12° 12” Vac. Pumps. 
ps 


MACHINERY 


Dryers, all types Reaction Kettles 


Botlers 


WE BUY YOUR SURPLUS MACHINERY & COMPLETE PLANTS --~higauae — 
' 
PARTIAL LISTING. WRITE FOR BULLETINS. PHONE: WORTH 2-5745 
Evaporators, Stills Hydraulic Presses : 
Columns Flakers 
Roller Mills S/S Tanks & 


| 
| STEIN EQUIPMENT COMPANY 


90 West Street, New York 6, N. Y. Cable: Machequip Screens & Sifters Kettles 


Packaging Units 
@ Send us your list 


AIR SEPABATORS:, Autoclaves, Nickel, 22°x5'6", 600 PSI, Single items to complete plants 
motors. Used onty 6 months on material enty Direct Fired. NEW Porcelain Mill Jars. 
slightly abrasive 

CLASSIFIERS: 4—Akins 54° and one 30°, Simplex Mills, Hardinge x48", 8'x22" w/motor 


it, AC motors ari 


es 


Mills, Raymond w/separator/cycione 
RS oF KILNS 2—Allis Chalmers ft. Sturt. 21 Ring Roll. Wma. L4j-1. Prater IMMEDIATE 
heavy duty. plate com- 100 Blue Streak 


and with or without 4 rnace. 
ern Precipitation Dust. Collector, Claraee Rotary Kilns, 4%%'x40", 
Exhauster, Motors, control equipment, ete 


SHIPMENT 


« 68 ft., complete, off fired id 
PULVERIZERS: a 22. 
H.P. moter, ft Hardinge Conical =5, 212, s/s and Bronze 
Ball Mill with Wo moter and all auxiliary FILTERS & FILTER PRESSES 
equipment for dry grinding. 36° silica Vacuum Pumps —Nash Hytor H5—Devine 
lined. |-—Sturtevant | Ring Rott Mill, « 10°x10 in 4 4 ver. i oe 
Eimee Batt Mili complete with liners, ball bee steam heated. 30" x 30”. 
V-belt drive and 20 motor and con- Crushers Jaw—6x%, 8x14, 24u36. 
trol. NEW. UNUSED 4—Shriver & Johnson, 30 x 30 iron plate a 


€ 
PRENER Dorr with 20° « 12° deep tank, com- Crushers i2xi2, 10x16, 30x16, 48x18 


and frame, 35—40 chambers each. 


ple 
comPne SSORS 2? stage, 29/18") 12,000 gal Steel Tank—8'x22 1—® x 12 Oliver Lead-Wood Vacuum Filter 
21, type OC? 4.P.. synchronous meteor. 3 Acid Resisti 
phase, cycle volt, 180 RPM. cap. 3000 New Pumps— Com pressors—Exhausters. 
CFM. 100 Ihe. pressure 


3— Oliver Vacuum Filters, incl. 8 x 12° 11°6 
x 14° 116 x 18 

2—ALUMINUM Sporty FILTER PRESSES: 
1—30° x 30° 45 chambers, 1—24" x 24” 
Plate and Frame, 24 chambers. 

1—212 Sweetland Filter 36 leaves on 4” 


Durham Avenue Metuchen, N. J. 
SEL aterpitiar 11000 
moplete with clutch, V-belt pulley and spare Metuchen 6-0245 


parts centers. 

BOOT BUCKET ELEVATORS: 2—43 ft. ce man- —Ki 
buckets & « 5 on 278 Reliance chain. NEW portage 


UNUSED 
motor and drive 
A. J. O'NEILL 
Lansdowne, Pa. 
Phila. Phones: Madison 3-8300—3-8301 


Sweetland, Stainless Steel Lined 
with 30 stainless steel leaves on 2” 
centers. 

1—Sperry 24" x 24” P. & F. Filter Press 
with 25 chambers, 2" frames. 

4—Shriver 36" x 36" iron plate and frame 
filters, centerteed 


er 
Glass Line Tank, 252. 
75 = jet 

Grunedier Pulverizer, 10 # 

75 to 1500 gal. Homogenizers or Viscolizers. 


DOWTHERM VAPORIZER 60” Centrifugal Extractors, baskets & curbs 


1,000,000 Model 148C Stokes High Vacuum Pump, t', 4.P. 
Centrifugal Pumps. 5 # 
FOR is Lookout Vert. Tubular Boiler 
#33-3A McKee Gas Fired, receiving tank, 7 Gas Fired Beiter 
condensers, coolers, Nikroloy Pump, inter- Send us your inqwirics 
connecting piping. valves and fittings. LESTER KEMOE MACHINERY CORP. 
1555 No. Delaware Ave Phita. 25. Pa. Urray Hill 2-4616 
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DRYERS 


1—3 x 26° MONEL shell hot air Dryer, saw 
tooth flights, steam coils, etc. 


1—S’6" x 24° Direct Heat Dryer or 
Rotary Kiln, welded shel 


1—7’ x 70° Louisville Type L, Indirect-Direct 
Heat Rotary Dryer. 


4—Buflovak 5’ x 12° double drum Dryers. 


1—Devine Vacuum Shelf Dryer, 13 
shelves 40 x 43. 
2—Buflovak Double Drum Dryers 32° x 90” 
pi with steel 


ries. 

1—Devine Rotary Vacuum Dryer, 2° x 8’, 
also 5° x 25’. 

2—Buflovak Vacuum Drum Dryers, 5° x 10° 
with all accessories. 


1—6 x 50 Louisville welded shell Rotary 
Steam Tube Dryer with two rows, 54 
tubes. Also two 6° x 27° Davenport same 
type. 

3—]. P. Devine Double Door Vacuum Shelf 
Dryers: each equipped with heated 
welded shelves, x pumps and 
condensers. 


1—F. J. Stokes 14 shelf, 44" x 44° Vacuum 
Shelf Dryer with vacuum pump and 
condenser. etc. 


2—S x 40° Ruggles-Coles Direct Heat 
Rotary Dryers. 


1—American 42" x 120" atmospheric double 
drum Dryer 


JACKETED KETTLES 


3—1000 gal. Piaudier, plain steel, jack. 
1—1000 gal. Stainless Steel, jack. agit. 


— : & Stain) Steel 20 gal. to 
gal. 


1 —S00 gal. open agitated. 

2—Lee 200 gal. S-S Kettles, 125=. 

4—Burkhardt Copper. 275 gal. 

1—Copper 600 gal. turbine egitated cop 
per coils. 

1—100 gal. and one 150 gal. Dopp small 
C.1. dbl. motion agitated. 

1—10° dia. x 4 Bartlett and Snow 1800 
| with agitator, 9/16" plate, 80 


1—300 gallon s/s jacketed kettles, 100 Ib. 
pressure, with cover and B. O. 


The Oldest and Largest 


Cuemicat ENGINEERING 


March 1952 


EVAPORATORS 


1—Swenson triple effect Evaporator, hori- 
zontal copper tubes, total 1320 sq. ft. 
H.S. Now i Ly and with 
supporting steel condenser, pumps, 
Pipit.g, etc. 
lso used as Finishing Pan— 
1—Swenson — effect Evaporator, cop- 
per tubes. s. ft. H.S. with supporting 
steel condenser, pumps, piping, etc. 


MIXERS 


jack. Mixers, 3,000 gal., 

size type 

1—100 gal. Hind BP. Mixer, heated blades. 

1—Patterson 110 gal. S.S. Vacuum Knead- 
master. 


Mixer with Cleveland Reduction Drive 
and 5 HP, AC motor. 

1—AMF 340 qt. Glen Mixer, 2 SS Bowls 
md — new 1949 — practi- 
ea 

3A 160. and 120 qt. Glen Mixers, 20 
SS 80 and 160 qt. wis and beaters, 
md. new 1949 — practically new. 


CENTRIFUGALS 


2—42” All STAINLESS STEEL, Centrifugals. 
Amer. T&M Co. with S/S basket, curb, 
casing, shaft unloader and 40 H.P. vwari- 
able speed Slip Ring 3/60/440 V 1200 
RPM motor with full controls. Suspend- 
ed bottom discharge type. Now at New. 


ark. 
1— Tolburst susp. Centrifugal with perf. 
40° MONEL basket. Bottom discharge. 
2 speed. 20 h.p. S h.p., 3/60 iv 
Motor. All contact rts Monel. Still 
erected, can be seen in operation. 


“A DOLLAR SAVED 
1S A DOLLAR EARNED” 


Dealer in Rebuilt Chemical Machinery 
SOLIDATED PRODUCTS COMPANY inc. 


2015 PARK ROW BLDG. N.Y. 38 N.Y. 


BArclay 7-0600 


MISCELLANEOUS 


5—Lightning Agitators. 
H.P., s/s shafts. 


4—Mikropulverizers, Model 4TH, 24°— 
Si_TH. 
350—Stainless Steel Dryer Trays, 34° x 34” 
x deep. 


ectifying Column, 6 sections, 
dia x 33° high, bubble cap type. 


Powder Mixers and Blenders, 
horizontal ribbon type, 100 


\Capem, S.LF. Capper, cap feeder, 

m.d. 

4—Swenson-Walker, jacketed, Crystal- 
lizers. 

— 15" Sturtevant Jaw Crusher to 

1—24" x 15” Sturtevant Crushing Rolls, 
balanced type. 


1—S-Roll Raymond High Side Pulverizer. 


1—Stokes DD2 Rotary La Machine. 
Reeves drive and motors. 


2—Paul O. Abbe 30 Pebble Mills 
with gear reduction; V-belts and 12 


HP motors. 

10—Trane 24" x coil heater 
units, xX. exhausters. 
each wi Sinn motors 


Many hard-to-get items 
listed on both these pages 


5—9800 Gal. Horizontal Stain- 
less Stee! Storage Tanks #304 
S/S lined, now equipped for 
mixing and also jacketed for 
steam or for cooling. 


BUY WITH CONFIDENCE 


CableAddress — 
EQUIPMENT 


SEARCHLIGHT SECTION 
D ‘yg " ” b ° 
on't just "dream" about machinery 
SAVE REAL MONEY AND TIME — BUY & 
) 
ae 
ONLY A PARTIAL LIST—SEND FOR COMPLETE LISTING. 3 
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Rebuilt For New Machine Accuracy 


SS SSA SSS SS 


At Tremendous Price Reductions 


International S. S. Straightline Vocuum 
Filler, 160 per minute 


Resina S and LC Automatic Cappers. 
CRCO New Way MH Wraparound Labeler. 
S. & S. Gl, G2 Auger Fillers 


Stokes and Smith Model HG88 Duplex 
Auger Powder Filler 


Colton 2 & 3RP Rotary Tablet Machines. 
Stokes 2C Cream Filler and Closer 


Triangle Package Elec-Tri-Pok G2C, G2S, 
A2C, N2CA and A6CA Fillers 


Filler 4 Head S. S. Filler 
Horix S. S. 14 head Rotary Filler. 
Standard Knapp No. 429 Carton Sealer. 


Mikro 4TH, 3TH, ISH Pulverizers; Jay 
Bee Ul, Schutz O'Neill Mills. 


for mixing, 
your materials. 


Tri-Homo #6 S. S. Colloid Mill. 

B. P. 150 gal. Unidor S. J. D. A. Mixer. 

Stokes, Day, New Era, Hottman Mixers, 
from 2 to 450 gals., with and without 
Jackets, Single, Double Arm Agitators. 


UNION 


Established 


Robinson #4, 800 Ib. S. S. Dry Powder 
Mixer, Sifter and Elevator. 

Baker Perkins and Readco Heavy Duty 
5-150 gallon Double Arm Jacketed 
Mixers with Sigma or Fish Tail Blades. 

Ross, Day Pony Mixers, 8, 15 gal. caps. 

Day, etc. 100-2500 Ibs. Powder Mixers. 

85-100-150 gal. Stainless Steel Jacketed 
and Mixing Kettles. 

Huhn Steam and Gas Fired Rotary Dryers. 

Kent and Lehman 3 Roll Mills. 

Allis Chalmers, Great Western Sifters. 

J. H. Day 7° x 40” S. S. Single Deck Sifter. 

Pony MX, ML, Auto. Duplex Labelrites; 
World Rotary, Straightaway Labelers. 

Pneumatic Scale Cartoning Line. 

Miller, Scandia, Hayssen Wrappers. 

Package Machy. Co. FA, FA2Q Wrappers. 


5553553535555 5535555 5% 


Act Now For Choice Buys 
Tell Us All Your Machinery Requirements 


UNION STANDARD EQUIPMENT CO. 
318-322 Lafayette Street © New York 12, N. Y. 


SSS SS SS SSS SSS SSS SSSSS SSS SS SSS SSS SSS SSS SSS SSS SSS SESSS SS SSS SSS SSS SSS SS SSS 


NEW AND GOOD-AS- NEW oo 


Te 1—Ribben type Mixer, steam 

1—Modeil 16 Stainiess Centrifuge. 

3—New Drum Ro 

F Gartiett 

1—Sweetiand F iiter 

3—Stainiess Steel jacketed Filters 

2—Piate & Frame Filters, 25°—open del. 
4—Tanks, 100.000 gais. each 

Filter 9-plates 9-frames. 
closed del 

4—Stotes Rotary, Tablet Machines RD4. 

10—New Sharoles Ol! Purifiers. 
6—New Clevon Can Filling Machines. 


SSS 5.5.5 
LLL 


20—Steam jacketed Kettios, | faintess Steel, Copper 
& Aluminum. 5 to 2 


1—Cepper Evaporator, my ‘jacketed, 
60—New Pressure Cookers, 18°x18" & 24°x28". 


‘um m and electric. 
Glass Nash Centrifugal Pump, 160 gpm at 
\—Buffovak impregnating Tank, 42°x52" steam jack- 
eted, used one week. 


SPECIAL— :—!—Vibrox 
1—150 gal. Steam 1008 on 2008 inside, 


gai. Steam Jacketed Kettles with Turbe Agvia 
4643 LANCASTER AVE. 


H. LO E B & 5 0 N: a" PHILADELPHIA 31, PA. 


Portable and Stationary x Rerts 


AGITATORS 


DRYERS 


For Every Purpose 


Make Type Contacts Dimensions 
Struthers Wells Rotary Drum Stainl 
Rot. Vac. Drum “brome pated 
- Rotary Drum tanless 52° 
Rotary Drum Nickel 
Rot. Vae. Drum Bronze 
Buffal Rot. Vac. Drum Bronse 
ley Sewell Double Drum [ron 
ot. Vac. Drum Steel 
Adt Rotary Gas Steet 
Squier Rotary Atmos. Stainless 
Lowsvile Rotary Atmos. Monel 


Buffalo Vacuum Shelf Dryer; 20 shelf, 


x 
New dryers 
. P. HEINEKEN 
50 Broad St va. Whi. 4-4236 New York 4, N. Y. 


Charlotte-Colloid Mill No. 20 


Cast Steel Rotor and Stator 
44” complete 


tor. only 
Stokes Cabinet Dryer 16 shelf; 3° x 3’ 
heated 


Vacuum - Transter - Circulating 
Procter & Schwartz Continuous Apron Dryer; L. STANHOPE 


wide x 44° long Pp M Pp P. ©. Box 546 losement, Pa. 


5 Roll Ficking Roll Dryer; « 

~ Rubber - Lead - Aluminum 
AIR COMPRESSORS @ BLOWERS @ 
STEAM PUMPS @ EXP. PROOF MOTORS 


SUPERIOR 
EQUIPMENT CO. 


138 GRAND ST., N.Y.C. CA-6-6983 


2—1500% hor. Dope Mixers, glass lined, 
dim. ll’ x 

2—1500% hor. Dope Mixers, glass lined, 
steam jacketed, dim. 10° x 4’. 
Price and further details on request. 


DALTON SUPPLY CO. 
Phila., Pa. Ge--6— 
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6h A“BRILL BUY” is the Best Buy 


A QUARTER CENTURY OF DISTINGUISHED SERVICE 


DRYERS—KILNS 

1—9'6" =x 86" x 200'—%" 
shell 

2—7’ x 86" x 135'—%”" shell 

1—8’ x shell 

1—8’ x 115’— shell 

1—8’6" x 108’—'2” shell 

1—10° x shell 

1—9'6" x 83’—%4" shell 

1—6° x 60’'—%%4”" shell 

1—tLink Belt 11'6” x 35’ Roto- 

vre 

?—tLink Belt 2°7" x 8° monel 
Roto-Louvre 

6—Rotary Dryers 7° x 70’, 7’ x 
60’, 5’ x 67’, 4°6" x 40’, 
4'6" x 25’, 4 x 20° 

4—Louisville Rotary Steam Tube 
Dryers 6’ x 50’, 6’ x 30’, 
x 25’ 

2—Buflovak 20 and 15 shelf 

ic. Dryers 

5—Stokes & Buflovak Rotary 
Vacuum Dryers 30° x 8’, 
5’ x 20’, 3’ x 15’, 66" x 38’ 

1—Blaw-Knox Stainless Steel 
Rotary Vac. Dryers 42” x 8 

2—Buflovak 32” x 100” Atmos. 


Double Drum 
P 1—Single Drum 60” x 80” 
Floker 
aed 1—14 Truck steam heated Dryer 
1680 sq. ft. 


CENTRIFUGALS 


1—Tolhurst 48" Center Slung S.S. 
1—AT6M 42” Suspended S.S. 
6—AT&6M 40° Bronze Baskets 
1—Fletcher 40° Suspended, bottom dis 
charge. S.S. perforated basket. 
1—Tolhurst 32° Suspended Monel. 
1—Tolhurst 32° Suspended 
1—AT6M 20° Rubber Covered 
2—Bird 36x50" solid bowl, stainless 
1—Sharples S.S. Super-D-Canter 
4—Sharples 16 S.S. and steel 


PULVERIZERS 


2—Raymond 4 Roll High Side Mills 
1—Reymond 3 Roll High Side Mill 
1—Bauer 36" Attrition Mill 2—50 HP motor. 
17—Patterson, Abbe Pebble & Ball Mills 60 

to 1000 gals. 

2—Premier Colloid Mills 8” dia., S.S. 
1—Eppenbach Qv?7 Colloid Mill 

2—Jetirey 36°'x24", 20x12" Hammer Mills 
2—Raymond 8", 4° Air Separators 

1—2 Roll Rubber Mill 6x12" 

1—5‘x22’ Tube Mill 

2—Fits Comminuting Mills HP 


SCREENS 


5—Sprout Waldron Stainless Steel Single 


Deck, 40°'x84" 


1—Robinson Rotex Single Deck 40x84", 40” 


1—Tyler Hummer Single Deck 
5—Tyler Hummer Triple Deck 
1—Abbe 22 Blutergess Sifter 


FILTERS 

4—Vallez #69 Pressure 1280 
sq. ft. 

4—Vallez #59 Pressure 945 
sq. ft. 

2—Sweetiand +12 with 36 and 
72 leaves. 

2—Sweetiand +7 with 27 steel 
leaves. 

8—Oliver Rotary Vacuum 
x14’, 8’x12’, 8'x10’, 8’x8’, 

3—Eimco Rotary Vac. 8'x8’, 
4'x5S', 4'x4’. 

1—Oliver Rotary Vac. Precoat 
3'x4'. 

1—Feinc Rotary Vacuum 8'x12’. 

2—42" P&F, SS chambers, 2”. 

4—Shriver 36" P&F, 30 cham- 
bers. 

1—Sperry 36° Recessed, 48 
chambers 


5—Shriver 30” P&F, 30 cham- 
bers 

8—Sperry 24” P&F, 16 cham- 
bers. 

1—Shriver 24” Recessed, 30 
chambers. 

3—Shriver 18° Recessed, 30 
chambers. 

2—Sperry Aluminum 30” and 
24" P&F, 22 and 26 cham- 
bers. 


1—Shriver Aluminum 12” P&F, 
8 chambers. 


FEATURED ITEMS 
%4" shell, Ro- 


27" shell, 
Rotary Kiln 


x 30° high S. S. 
Bubble Cap Columns 
2—Oliver mone! 8’x10° Rotary 

Vac. Filters 
1—Rogers Spray Dryer 16° dia., 
with all accessories 
1—Steel 2000 gal. jacketed, 
agitated, 200 psi Reactor 
1—Bethlehem 1400 gal. steel, 
jacketed Still 
1—1000 gal. jacketed, agi- 
tated Steel Kettle 
3—Dopp 250, 150 gal. jack- 
eted, agitated kettles 
5—Steel Storage Pressure and 
Acid Vessels 3500 to 
20,000 gals. 
1—Buflovak VRC, stainless 
steel Single — Evap- 
orator, 94 sq 
1—Buflovak Ef- 
fect, 900 sq. ft. 
1—Buflovak 6° dia. Vacuum 
Crystallizer 
2—NEW Absorption Towers, 
13,500 gal. cap. 
10—Stee!l Tanks 9000 to 100,- 
000 gals. 
12—Tubular Condensers 200 to 
1000 sq. ft. 


MIXERS—ALL TYPES 


1—Baker Perkins 300 gal. Unidor S.S. 
Perkins 100, and gals., jack- 


1—Day 100 gal. KA jktd. double 


arm 

1—Day 30 gal. Imperial jktd. double Lome 

10—Day 2002 to 50002 Powder 

12—Electric Portable Agitators % HP to 5 
HP, NEW 


4—Day, pay? Pony Mixers 
1—Eppenbach | HP Homo Mixer 


MISCELLANEOUS 


20—Bucket Elevators, steel housings, 34° to 
90° centers, 8x5” to 24x8" buckets 
7—Stokes Vacuum Pumps 15 to 100 CFM. 
1—Milton Roy Proportioneer Pump, 8.8. and 
Hastelloy, 10 GPM 
foe Horizontal Dry Vacuum Pump 400 


S—Devine, Buflovak and Re- 
ceivers, 20 to 90 sq 
Single “Tablet Machine 


Pe ~ 5 DD2, D4 Rotary Tablet Machines 
1—z1 Anderson ler 
l—Nash A1673 Hytor Vacuum Pump, 40 


1—Mitts & Merrill 710 Shredder 
10—Olivite Duriron & Rubber Centrifugal 
Pumps, 12" to 4” 


PARTIAL LIST ONLY—STOCK CIRCULAR ON REQUEST 
WE BUY A SINGLE !TEM—OR A COMPLETE PLANT 


RIL EQUIPMENT 
COMPANY 


Cnemicat Encineertnc—March 1952 


2401 Third Ave., New York 51, N. Y. 


Tel: CYpress 2-5703 
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FILTER PRESSES 
AND FILTERS 


NOW IN STOCK! 


4 Bird-Young Rotary Vacuum 
Filters; 24” x 48" and 52” 
48” 


x 

Oliver Rotary Vacuum Filter; 
Dorrco type; 6° x 3’ nickel 
contacts 

2 Sweetiand No. 12 Stainless 
contacts; pressure leaf type 


MAKE SIZE TYPE 

Shriver 12° PL & Fr. ‘ 
Johnesor 42° Fr 
Shriver 18” Recessed 
Shriver 26° Pi. & Fr 
Jobnasva 26° Pl. & Fr ( 
Albright Nell Recessed ( 
Shriver Recessed ‘ 
Shriver Pi. & Fr 
Shriver Recessed 
Shriver eee : Pi. & Fr. 
Sperry 36 Pi. & Fr. Cc... 


157 HUDSON ST. 


CONTACTS 


Rubber Cov 


CHAMBERS FEED [| DELIVERY, 
Closed 
Open 
Center Open 
Corner Open 
Open 
Center Open 
Center Open 
Top Open 
Center Open 
Corner Closed 


Top Closed 


FIRST MACHINERY CORP. 


WOrth 4-5900 


NEW YORK 13, N.Y 


AIR 
COMPRESSORS 
VACUUM PUMPS 
For 50 Years 
AmericaN 


SCHRAMM 


- THREE AVAILABLE - 
596CFM—1002—100HP 


Model 420 Base Mounted 
with 100 HP—G.E. Tri/Clad 
3/60/220/440 built-in motors. 
Complete with self-contained 
cooling system. 

—No Foundation Required 
— LIKE NEW — 
immediate Shipment 
GUARANTEED PERFORMANCE 


AMERICAN AIR COMPRESSOR CORP. 


NORTH BERGEN NEW JERSEY 


ECH SPECIALS 


3 ows Young Continuous Vac. Filter 3° x 15° face, 
bber complete units —2 weed 


wiverizer 23 & £4 With AC Motors 
=6 Atomizer complete— 20 HP Motor 
Oliwer x 2 Rotary Steet Vacuum Filter 
Banbury =} Mixer With 75 HP Moter 
Stokes Tablet Machines T R 
Bowen 8.8. Spray Dryer omplete 
200 & 300 Gal. Dopp tron Kettles 
with HP 
5000 Gal. Steel Reactor for 2002 Pressure, 
2002 Int. Pressure, Agtd. 15 HP Motor 
5 Abbe Beigian Bieck Lined Mills x 
New 5.5. Reactors From 50 te 5000 Gals “send Ue 
Your Specifications 
New 5.5. Or Steel Ribbon Blenders, from 12 te 100 
Cu. Ft., Alse Rebuilt Units 


WHAT HAVE YOU FOR SALE? 


for BETTER BUYS & Service 
Phone SOuth 8-4451—9264—8782 


You can BANK on 


EQUIPMENT 
CLEARING 
HOUSE, INC. 


289-10th ST., BKLYN 15, N. Y. 


STORAGE TANKS 


—-Prompt Shipment— 


GLASS LINED TANKS — USED — 1000 
gallon capacity. Welded construction— 
Fully insulated. Equipped with man- 
head. Suitable fer milk, food products, 
lily white chemicals, solvents and fine 
lacquers 


TWO COMPARTMENT TANKS—USED— 
Hinged covers. 50° x 10° x 33° deep— 
3/16" Steel. 750 gallons. Suitable fer 
cooking-mixing or storage. 


VARNISH TANKS—USED—454~ diameter 
= 146° high (or long) %* Steel — 
Welded construction—176@ gallons. 


MISCELLANEOUS TANKS— Various sizes 
and types 


ERMAN-HOWELL DIVISION 
LURIA STEEL & TRADING 
COR 


332 South Michigan Ave. 
Chicago 4, Ill. 
Telephone: Wabash 2-0250 


BUY BEST in the WEST 


Bird 36°'x50" S.S. Cont. Centrif. 
Rogers Stainless Vacuum Pan, 6°x12° 
Raymond 5 Roller high side Mill 
Williams 100 HP Ex Pi Hammermill 
Moore 4'xS’ Ball Mill, Gearhead Motor 
Duriron Stock Pot, 648 gallons 

Dopp 250 gal agitated jacktd 

Hi pressure tank 4550 gals vert 6°x2142" 
Rotary Mixer 120 Cu Ft cap’y 6x12" 
Durichlor Pump X2G 101," impeller, 
Wilfley Duraloy rubber lined. _ 
Wheeler Rotrex Vac Pump 413 CFM 
Buflovac 2 Drum Dryer 42”x116" 
Rotary Dryer, with shell 
ADT Steam Tube Dryer. 5*x30° 
Sperry Filter Press P4&F 40 chambers 
Sperry Filter Press 24" P4F 36 chambers 
Hiller Rec Plate Filter Press 20° 25 ch 
Sperry 12” Filter Press P4F 16 chambers 
Sweetiand =7 Filter 42 Lv 3° Centers 
Oliver Vac Steel Drum 3'x4" agit trough 
Eimco Vac, wood Drum 6‘x8", new in | 
Vallez Rotary Leaf. Stainless Model 49 
Kline SS Filter 237 Sq Ft 14 leav: 


Partiol list only—We buy your Surplus 


MACHINERY AND 
EQUIPMENT CoO. 


S14 BRYANT STREET SAN FRANCISCO 7, CALIF 


FOR SALE 


Filter Presses: 24” C.1. plate and frame. 
Reactors: 250 gal. stainiess steel! 


Autoclave: 10 gal. Butliovak, cast iron. 
Vacuum Pon: 6° Harris stainiess steel. 
Vocuum Pumps: Stokes 105 CFM. 3 


mitt: Premier 3” st. steel, hp. 
Oil Purifier: De Laval No. 600 
closed jacketed, dairy type 
Mill: Hardinge S’ x 36” bubrstone lined. 
WE BUY—WE SELL—WE LIST 


nes EQUIPMENT SUPPLY CO. 
927 W. North Ave 


Dryer: atmosph. dble drum 36x80’, 5x12’. 
Capsule Fillers: Colton ICF 20 holder size O. 
Evaporator: Buflovak 300 sq. ft. triple eff. 


Glass Lined Tanks: Ptaudier 3000 gal. 


Chicogo 22, til. 


GEARMOTORS 


FOR SALE 


H.P. Westinghouse, type CSP—life 
line, totally enclosed fan cooled—-nema 
frame 324, AGMA Class 11 gears—out- 
put speed 20 R.P.M. 3/60/220/440 volts. 
(1) New—others slightly used. 

4—7\2 H.P. Westinghouse, type CS—totall 
enclosed tan cooled—-NEMA frame 3 
AGMA 1 gears—output 22 
R.P.M. 3/60/220/440 volts. cellent 
condition. 


WM. C. O'BRIEN 
122-124 W. PRATT STREET 
BALTIMORE 1, MARYLAND 


STEEL STORAGE TANKS 


18—8000 & 10,000 Gal. R.R. Car Tanks. 
6—25,000 Gal. % Inch Horizontal. 

22—10,000 & 15,000 Gal. 44 Inch Horiz. 
9—2500, 5000 & 10,000 Bbi. Vert. 


L. M. STANHOPE Rosemont, Penna. 
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MOTORS, GENERATORS, 
TRANSFORMERS 
1— 1500 H.P. 


Bought and Sold 
New and Rebuilt 


ELECTRIC EQUIPMENT CO. 


ROCHESTER 1 NY 


CrHemicat ENGINEERING 


| a FINEST IN REBUILTS 
| 
1 
= 
— 
Pow PATE acitres. 
Pebbie M tone |. 


SEARCHLIGHT SECTION 


SIFTING 
MIXING 
and 


EQUIPMENT 


5 Willioms Ly Duty Hammer Mills No. 3 


and 4 50/ 
3 Mikro Pulverizers No. 1, 2 and 4 


2 Gruendier Mills No. 3 and No. 12 to 75 HP 
1 Gump “Bor-Nun” No. 40 Hammer Mill 75 HP 


Raymond imp Mill and No. “00” Pulverizer 


Boll & No. Stainless Rotary Cutter 


with 40 H 


2 Sprout Waldron Saw Tooth Crushers; 16x16" 


and 20° 


Sturtevant Jaw Crusher; 


Rotors 10” 


Large quantity of REDLER Conveyor; installe- 
trons available for moving powder and gran- 
ulor moterial in any direction at any speed 


2 Steel Cased Bucket Elevators up to 40° high; 


adaptable to your needs 


Ribbon Type Dry ay Mixers in steel and 


stainless up to 3000 | 


Rotex and Ro-Ball 20°48"; 40°x80" 


and 40°x120° 


FIRST MACHINERY CORP. 
157 


Hudson Street, 
New York 13, N. Y. 


FRED R. FIRSTENBERG, Pres. 


CONVEYING 


American Pulverizer, Ring Roll Crusher 50 HP 


Stainless Steel Loe Tooth Rotary Crusher; 2 


BOILERS 


10 te 5000 HP. 
Diesel, Steam Turbine. Engine 


GENERATORS 


try—Shriver—Johnson 


15”°—24" and 30” 


STAINLESS STEEL TANKS—S00 Gallon to 
3750 Galion 


STEEL KETTLES—40 Galion to 


U. S. AIR CONDITIONER—Type RK—Seriai 
0 Hp. Motor 
with biower unit ond motor—Selt-con- 
tained—P 


tactically New 


AARON Equipment Company 


1347 Se. Ashland Ave., Chicago &, Iilinols 


PHONE: CHesapecke 3-5300 


1 Hardinge Conical Ball Mill, Stee! Liner, 
46" dia. x 24” long. 

3 Sprout Waldron Attrition Mills, double 
disc—sizes 16 and 30. 

1 Williams Hammer Mill, type AK; size A, 
stainless steel. 

1 Mikro Pulverizer—22-SI. 

1 Fitzpatrick Model “D’ Comminuting Ma- 
chine, Stainless Steel. 

1 Diinois Water Treating System, 500 GPH 
flow rate, complete with Zeolite tank, 
controls, etc. 


1s Rotary Conti 

Filter; Precoat type, 8° dia. x 
rubber covered and lead acid toce, 
construction. 

FEINC Rotary Vacuum Filter, string 
discharge, 4'6" dia. x 6’ face, alu- 
minum. 


6 Aluminum Tanks, closed, vocuum or 
pressure: 500, 
43,400 gal. 


1 Paterson 12 gal. Inconel Pilot Plant 


70 Stainless Steel and St 


ainless open 
top, steam jacketed kettles—10, 40, 60, 
80, 100, 150, 250, 500 gal. sizes. 


$50 gal., 202 
pr., agitator, Type 347 sheil. 
ited 
1 3000 — Horiz. Steel Cooker, Vacuum, 


Agitated. 
1 Lead Lined gal., closed top, 


INDUSTRIAL FILTER & PUMP MFG. CO. 
Pressure leat filters, type RB, size 18x48, 
68 sq. ft.; rubber lined tank, bronze 
battles. 
Sweetland Filters—+2 and #5. 

Cast Iron: 


ow 


Filter Presses, 

1 Sperry 36", 24 ch., open dely. 

1 Shriver 30”, * 35 rec. pl., open 

1 Shriver 24". 40 daly. 

1 Shriver 24” 

Sperry 24”, 15 rec. open dely. 

2 Johnson 18”, 6 ch., closed dely. 

2 Sperry 10", 1 ch., closed dely 

Louisville Continuous Grains 
esses, 24” d 36” wide. 

Pan crystallizing Kettle, 10° 

dia. x 3 deep 

Stokes =59A Vacketed Vacuum Rotary 

Dryer, 18" dia. x 42°, long, with pump 

and condonser. 

Atm. Double Drum Dryers, 22°x38". 

Cummer Rotary Indirect Hot Air Dryer. 

4 dia. x 30° long. 


STAINLESS STEEL TANKS 
IN STOCK 
2—16,200 gal. Vert., closed, T304-— 
NEW 


1—5700 gol. Horiz., T304——-NEW 

1—5700 gol. Horiz., T302—NEW 

— gol. Vert., closed, T304— 
NEW. 


1—2350 gal. Vert., open, T302—-NEW 

1—2000 gol. Horiz., Truck Tank 

1—1400 gal. Vert., open, x 
x 


4—1000 gal. Vert., T304—NEW 
3— 500 gal. Vert., T304—NEW 
50—Stainiess Stee! Tanks—from 6 gal. 
to 450 gal. sizes. 


8—3000 gai. tal D bi. 
Steel Truck Tanks, 
dia. 18°9" tong, insulated and 
agitated. Excellent for sport 


agitator. 
ay. 00 gal. Reaction Kettle, Jiktd. 
& Agit. $0 gal. 


27 Horizontal welded steel tanks brewery 


glass lined, 5270, 15190 gal. 


5—Vertical Jacketed Pressure Tanks— 
steel — 302 steam jacket — 6mm 


internally: 
3—34” 1D x 15’ H (approx. 700 gal.) 
1—23” 1D x 10’ H (approx. 230 gal.) 


1—23”" ID x (approx. 195 gal.) 


me Suspended 48” steel centrifugal 
baske 


t. 
2600 Oi! Purifiers. 
Copper Yacuum Ketiles, 48" dia. jack- 
pper Vacuum Evaporating Pan, 6° 
dia.—jacketed and coils. 
1 Struthers Wells Evaporator, 100 sq. ft. 
tube bundle. 
1 Spencer Turbine Co. Gas Booster or 
Compressor, stainless steel, 30 HP 
motor, 600 CFM at 80 oz. 


2 Ingersoll Rand Type Motor blow- 
ers CFM at 3 lb. 
1 m Jackson Deep Well Pump, 150 


1 Ingersoll Rand Bronze 
S5ALV, 40 HP motor, 850 G atl 

Rand bBronze Centrif 

Pumps, #142-RVH, 20 HP motor, 


a 


Stainless Steel: 39 > ft. 
Aluminum: 166 sq. ft. 
Copper: 22, 75, "3s. 330, 340, 420, 487 
sq. ft. 
5 Stainless Stee! Coil Condensers, 40 sq.ft. 
1 Stainless Steel T316 Still Pot, 4° dia. x 
3 H., 100 sq. ft. tube bundle. 
ae Beer Still Columns, 24" dia. to 


4 
60" 

5 Copper. Bubble Cap Columns, 18” dic. 
to 78" dia 

3 Aluminum Bubble Columns, 27” 


; dia. x 18 plate & 36” dia. x 45 plate. 


ing, storage or holding. 


1 Porter heavy duty jacketed double 
worm mixer—75 gal. 
1 Broughton Powder Mixer, double arm, 


2400= 
10 Copper Conical Blenders, 42, 1, 7 & 11 


1413 N. 6th St. 


4 Seiectro Vibrating Screens, stainless 
steel, 2’ x 7°, double deck, enclosed. 

2 Kux Mach. Co. Model 25 Rotary Pellet 

Presses, 21 & 25 punch—with motor and 

vari-drive. 

Stokes Rotary Pellet Presses, 16 punch 

—B2, D3, D4. 


cess’ 


Perforated Column, 28” dia 
x 36 plate. 


and Cast Cap Column. 
* dia. x 62 p 


STAINLESS STEEL FABRICATION 
We hove in stock a quantity of Stain- 
tess Steel sheets: Type 304—12 ga., 14 
go. and 16 ga. Tonks, receivers, etc. 
fabricated to your specifications. 


Write: Attn. Fabricating Division. 


STEVENSON 4-7210 


PHILA. 22, PA. 
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CRUSHING 
| d 
Kettle, Jktd. & Agit. with condenser, etc. 
1 Stainless Steel, type 347 Autoclave or ey 
t pressure tank; 250% pr. Elec. heated 
850° F; 1714" dia. x 9° high 
3 
; : 
& 
GPM 
12 Sh e ndensers x 
Heavy Power Equipment 
Industrial — Chemical Process 
ay DEAN G. STRICKLER & ASSOCIATES 
1346 Connecticut Avenve, NW. 
Washington 6 0. C. + DuPont 3386 | 
Far 
a <4, } 
EQUIPMENT CORP. : 
A 
E 


SEARCHLIGHT SECTION 


@O@ MMEDIATE DELIVERY 


STAINLESS-NICKEL-MONEL 
EQUIPMENT 


Zz ba | 1 Evaporator 7’x1S'2° with inconel 
tubes 430 sq.ft. surface 

2S S Atmospheric Rotary Drum Dryers 5x10 

1 Chrome Plated Rotary Drum Dryer 5x12’ 

1 Squire S S Rotary Atmospheric Dryer: 30°x20° 


1 Monel Lined Louisville Conuter Current Dryer 
38x16 


1 Sharples S S Super Centrifuge: Misco type 
4 A.T.&M.S’S 60” Link Belt Suspended Centrifugals with Vacuum tight covers 
1 Oliver Dorrco Type Rotary Vacuum Filter 6°x3'; Nickel contacts 
4S S Reactors or Vacuum Vessels from 80 gal. to $00 gal. 
1 S/S Dopploy Jacketed Reactor 40x60" 
1 Monel Vacuum Pressure Water Still; 50 GPH 
1 S S Ball & Jewell No. 1'2 Rotary Cutter: 40 HP 
Large Stock of S/S Jacketed Kettles and Tanks; all sizes 
Stainless Bucket Elevators, Moyno Pumps. Lab. Dryer etc. 


157 HUDSON ST. | WOrth 4-5900 NEW YORK 13, N.Y 


WANTED 
To Expedite Production 


Machinery Vacuum 
Dryers, Hi Reaction 
Kettles, Columns, Ro Filters. Filter 
Presses, Pulverizers, and 
Wrapping equipment, S/S non-cor- 
rosive Storage Tankage. 


Will consider set up plant now operat- 
or shut down. When offering give 
full particulars. 
P. O. Box 1351 
Church Street Sto., New York 8, N. Y. 


FIRST MACHINERY CORP. 


| a STAINLESS STEEL PUMPS 
TWO UNUSED EFCO Schutte ond Koerting Gear Type 


Attractive price. Immediate delivery. Suitable 
HEAT EXCHANGERS for handling a wide variety of corrosive chem- 
ical solutions or liquid food products 
Type HR Shell & Tube 6—No. S3A, capacity 40 G.P.M. 
‘ 1—No. S8A, capacity 208 G.P.M. 
Surtac 580 Sq.Ft. Length 20 Greater or less capacity obtainable at different 
speeds These slightly used pumps completely 
rebuilt with all the latest features including 
Design Pressure 1300 PS! = 75 ~PSI nitride hardened helical gears, crane double 
Design Temp 200 F 150 F seals and outboard anti-friction bearings 


Hyd T 1950 115 PS 
BUFLOVAK EQUIPMENT DIVISION 


No. of Tubes: 148 Size %°0O.D 128WG of BLAW-KNOX COMPANY 


Shell Side Tube Side 


Equipment is mew and beors API-ASME 
Stamp. Located at Coatesville, Pa. Prompt reply FOR SALE 


on all bona fide inquiries. Write or wire DAY MOGUL MIXER 


| 

| #talo 11, N. Y. 

| Tubes of Inhibited Admiralty ASTM B-111 1543 Fillmore Ave. Sulfate 11, 


100—Gal.—Type MDC—Class 6 
J. F. PRITCHARD & CO. —— 
IN 
; Kensos City, Missouri 1817 Franklin St. Detroit 7, Michigan 


MOISTURE 


Size: flanged 


Body: KA2SMO (stainless) 
Diaphragm No. 


Priced up to 65% below list 


Manufacturer has available for Columbia Machinery & Equipment Co. 
immediate delivery one (1) Mois- 
ture Separator for removal of 

liquid droplets from gas stream. FOR SALE 

Capacity up to 6,000 C.F.M. de. ONE ST. REGIS TYPE 301 FB 
pending on liquid concentration. VALVE BAG FILLING MACHINE 
Unit will not be sold without ap- t trips 

proval by our Engineering De- Stas ery ‘appr mately monte 
partment as to proper applica- $27 If interested r write Husky Oi 
tion. Construction of 44" chemical Weming. $00. 


Cody, or Cody, Wyoming, 500 
lead and cage type steel rein- 


forcement. 


Inquirers should state gas vol- 
ume, temperature. composition 
and amount of liquid entrainment. 


FS-3498, Chemical Engineering 
10 W. 42 St.. New York 36, N. Y¥. 


Des ave NS 


Prompt ANSWERS 
to business problems . . 


ISCELLANEOUS business problems 

are daily being solved quickly and 
easily by the use of the Searchlight 
(classified advertising) Section of this 
and other McGraw-Hill publications. 


When you want additional employees, 
want to buy or sell used or surplus new 
equipment, want additional products to 

facture, seek additional capital, or 
have other business wants — advertise 
them in the Searchlight Section for 
quick, profitable results 


American Machinist 

Aviation Week 

Business Week 

Bus Transportation 

Chemical Engineering 

Chemical Week 

Coal Age 

Construction Methods & 
Equipment 

Electrical Construction & 
Maintenance 


Electrical Merchandising 
Electrical World 
Electronics 

Eng. & Mining Journal 

E. & M. J. Markets 
Engineering News-Record 
Factory Mgt. & Maintenance 
Fleet Owner 

Food Engineering 
Nucleonics 

Power 

Product Engineering 
Textile World 

Welding Engineer 


Classified Advertising Division 


McGrow-Hill Publishing Co. 


330 W. 42nd St., New York City 36, N. Y. 
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4 

TRADE WITH BAUER 

L.W.BAUER 


ALWAYS YOUR OLD 
RELIABLE SOURCE 


New Tolhurst 48° Stainless Steel 
Center Slung Centrifuge 
Builovak Vac. Shelf 
Shelves 42” x 42° 
Stokes Vac. Dryer 6 Shelves 24” 
x 36" 

Nickel Plated Drum 48” x 46” 
Horiz. Autoclave 25" x 
WP. 

1—-Buflovak 6 Vacuum Crystallizer 
1—-Stokes “DDS-2" Rotary Press, M.D. 
2—-Stokes “B-2" Rotary Presses, M.D. 
1—-Shriver 30° C.l. Filter Press 36 Ch. 
1 
0 


Dryer 12 


- 


Shriver 42” C.l. Filter Press 26 Ch. 

Stainless Steel Agitated & Jacketed 

Kettles, 100. 125, 950 gals. 

10-—Stainless Steel Tanks 200 to 1000 
Gals. 


3—Aluminum Tanks 1500 Gals. Closed 

3—Aluminum Bubble Cap Columns 27” 
and 36” 

1—Day Din. 100 Gal. Double Arm 
Jack. Mixer 

3——Rotex Screens 40° x 84” to 40" x 
120” 

Fitzpatrick Comminutors Stain- 
less Steel M.D. 

1—-Mikro #2FF Pulverizer. S.S. & Brze. 


Const. 
4—Steel Tanks 5000 to 10,000 Gallons 


Bulletin A-29 Lists Over 400 More 
Desirable Items. Write for Copy. 


We Buy Individual Items 
to Complete Plants. 


THE MACHINERY & 
EQUIPMENT CORP. 


533 West Broadway 
New York 12, N. Y. GRamercy 5-6680 


For Sale For Sale 


|—Eppenbach Stainiess Steel Home Mixer, com- 
plete with a 7 HP Explosion-Proof Motor 
| —Baker-Perkins 100 Gal. Stainless Steel Mixer, 
douhle-arm. sigma blades, with 20 hp ex- 
ee — ‘motor 
Da 5 Gal Srighten Mixer 
$—Penbie Mills 500 Gal 
10—Pony Mixers 5 and 40 Ga 
HIGH SPEED Rother Mills x24" to 
'—Motor Driven Belt Conveyor 
Premier Colloid Mills, watercooled 
2—2281 Mikro-Putverizers with 10 hp Motors. 


SPECIALIZING IN REBUILT MACHINERY 


Irving Barcan Company 
249 ORIENT AVE 
JERSEY CITY 5, N. J. 
Phone—DElaware 2-6695-6 


ROTARY — 
Ruggles Coles A 


2 
Single 4x20, 4x45 x00 S\exTx00 
MISCELLANEOUS EQUIPMENT 


“i T ube Mil 


45 Ton Deve 
2450 ft Chao Pheu. Elec. Cc 


Hammer Jeffrey 36 x 24 B & 42 x 36 Flextooth- 
w 1G 
Dings 60° Roll Type 
8,10 &1 Mechanical Air Separators 
3° x Eimeo Bali Mi 
20 Raymond ite Pulverizer 
4245, 6x60, 5'2x7x60 & 8x60 Kilns 
5° x 22° Silex Line 


STANHOPE, 60 E. 42nd N. Y. 17, 


SEARCHLIGHT SECTION 


CHEMICAL EQUIPMENT 


BELOW OPS PRICES 


CENTRIFUGES 


Tothurst 40” perforated, bottom 
Fletcher 40”, SS bottom 


Bird “x60” Cont. solid bowl, rubber lined. 
Bird 36x50” Cont. solid bow!, rubber cov. 
Bird 24” Cont. Type CH. Series 200. 


CONVEYORS 


104° centers, 10” wide belt, troughing. 
24’ centers, 10” wide belt, troughing. 
56’ centers, 16” wide belt, troughing 
ar centers, 16" wide belt, troughing. 

centers, 18” wide belt, troughing. 
300° centers, 18” wide belt, troughing. 
29 centers, 18" wide belt, troughing 
96’ centers, 30” wide belt, troughing. 
50’ centers, 42” wide belt, troughing. 

Fuller Kinyon 4” Unit 

Apron 36” x 34° centers 

Screw, continuous 

Screw, sectional 


BUCKET ELEVATORS 
70°6” centers, 8x5" buckets. 
64’ centers, 10°x6" buckets. 
60° centers, 8x6" buckets 
centers, 8x5" buckets. 
44 centers, 10"x6" buckets 
44 centers, buckets. 
6 


23” centers, 
10°86” contere, ona’ buckets. 


DRYERS 

1106-35 Roto-Louvre 

Tunnel Truck 9'x35'x9', cap. 14 trucks. 
Turbuloire N2 Spray, with filter. 
Stokes, Rotary, Vacuum, 30°x8’ 
Vacuum Shelf 211 Devine, 170 sq. ft. 
Butiovak Atmos. single drum. 
Stokes, 4x9 Atmos. double drum. 


DUST COLLECTORS 


4700 CFM, Buell, type AC-130 9'4AL (6). 

4700 CFM, Buell, type AC-130 9',AL, ss 
lined (6 

10,000 CFM Birminghom, cyclone. 

Schmieg Air Washer 


FEEDERS & SCREENS 


Syntron, vibra-flow, type F350. 
Jettrey-Taylor type 4JT 155 
Allis-Chalmers electro “Utah.” 
Fuller 8”, star type (2 NEW). 

Fuller 12°'x13” rectangulor 
Tyler-Hummer 4'x7’ Vibrating Screen. 


FILTERS 


36” Shriver Press, washing, closed del., 
Celoron piates & Frames. 

+ a open, 27 chambers, wood plates. 

* Sperry, Type 47, 26 chambers. 

12° Feinc, all steel. 

0’ Oliver, wood & steel (3 

‘x18’ Oliver, all steel 


4’x5 Oliver, SS & wood (2 
27 Sweetiand, 2” spacing, 28 leaves avail. 
MILLS 


Raymond, 4 roll. 
Four cage, Stedman 
Smidth, Tube 
6'x8’ Abbe Style Pebbie. 
16x40” Day, 3-roll, ink 
Abbe Size B te 4, 
Kombinator, Flow Master K Model 200. 
L.B. Plug, 2° wide 12° long, double shaft (2). 


—— > ABOVE IS ONLY PARTIAL LISTING OF OUR INVENTORY <—— 


MIXERS 


Paddle, 19°'x24''x18", complete 
Paddle, shaft cu. tt. NEW 
Readco 1! 88 
Binks, type TM60, “100 
Champion, type E, size 
Ajax, =3 Super, 173 go's 
Sublimator, hor., 4°x10° 


KILNS—COOLERS—DRYERS 
with lifters 

6’x14’ x9716" Struthers- Wells (2—NEW). 
5'x67°x5/16" with lifters. 

‘x3/16" 


4 burner & stack. 
10"x90" 9/16" Chetmers 


16" 16", 125 PSI, ASME 
50 gal. 106 PSI. 


25,000 gal. 10’x40'x (2—NEW. 

12,000 gal. 8’x32'x! 
8,500 gal. vert. 6°x23'x5/16" (NEW). 

4,100 gal. yore. 5’x28"x'4 

gal. 5’x16’x! ype 304 SS. 

2100 $105 
: 600 


gal. (2). 
100 gal. 5’x7°8”x 


TANK CAR TANKS 


6,500 gal. shell 11/16" & 5/16". 


TOWERS 
Ab 

‘x44’ Scrubber, 225 PSI. 
6 “ Bubble Cap. 19 
6'x29'8"", “Bubble Cap. SS, ‘aye. 


MISCELLANEOUS 


BLOWERS—From 1000 to 74,000 CFM. 
BUILDING—27’x56* boited. 
CON DENSER—Scraper—-8’x15’, aluminum. 
KETTLES—40 gal. SS. jack’t’d, 402 (6). 
sizes & capaci 

—-HAVEG, 
TABLET PRESSES—Col 
REDUCERS & VARI- SPEED DRIVES. 


PROPANE PLANT 


Complete plant. Vaporizing and 
including 

gation storage capacity in 
3—6000 gal. tanks, ASME Code 
U69, 200 PSI WP. 


ASK FOR BROCHURE 


70 PINE STREET #7 HANOVER 2-4890 a NEW YORK 5, WN. Y. 


MACHINERY & EQUIPMENT MERCHANTS 
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4 
= 
al 
| 
= 
| 
is 
8°6"x110'x3,”. 
3 | 
PRESSURE VESSELS 
| 8,200 gal. 6’x40'x2”, 390 PSI. 
3,500 gal. 5'x23"x34", 200 PSI (4) 
2,000 gal. 106 PSI 
1 
TANKS 
| 
ts 
} 
| 
| 
| 
| 
| 
4 | 
: | 
8% | 
10° x 36° Hardinge Air ng Pall Mill ¥ 
Manganese Su ate Ite ery System —— 
Heavy Media Separation Unit = ~ 
Clyde- Kur Cor sH ator 
TE 100 & 3974 Ft 
| 
| 
|_| 


CHEMICAL 


SERVING INDUSTRY’S BIGGEST CONSUMER 
OF STEAM, FUELS AND POWER 


“AS INDUSTRY’S BIGGEST CONSUMER OF STEAM, FUELS 
AND POWER, THE CHEMICAL PROCESS /NDUSTRIES ARE AN 


IMPORTANT MARKET FoR PRODUCTS of COMBUSTION 
ENGINEERING-SUPERHEATER INC. CHARLES 
Mc DONOUGH. pie oF pug ano CHEMICAL 


ENGINEERING uns PLAYED A CONTINUING PART IN OUR 
CULTIVATION OF THIS MARKET FOR MORE THAN A QUARTER OF 


ACENTURY. ©.E. REACHES THE MEN WE NEED TO SELL THE CPI” 


— 


CONCENTE, 
| IN CLE. ... WITH 36,850 NET 
PAID, C.£. PROVIDES A SELECT 
Prat AUDIENCE OF KEY BUYERS AND 
SPECIFIERS FOR STEAM AND POWER 
GENERATION EQUIPMENT. . MORE 
PRODUCTION-ENGINEERING- PLANT 
OPERATING SUBSCRIBERS THAN 
ANY OTHER PROCESS PUBLICATION. 


ADVERTISER SHOULD 
HAVE... C.E.'5 NEW 32-PAGE 
BOOKLET, BASED ON THE PUBL/SHER'S 
SALES PRESENTATION OUTLINE 
OF THE NATIONAL INDUSTRIAL 
ADVERTISER'S ASSN. ASK 
your CHEMICAL 
ENGINEERING MAN AMONG ALL 
MANUFACTURING, 
THE ACCOUNTS FOR 
587 OF PLANT-GENERATED 
POWER, ALMOST HALF OF TOTAL 
ELECTRICITY USED, AND MORE 
Wr A THIRD OF ALL FUELS 


AND ENERGY CONSUMED 


330 West 42nd. Street, New York 18, N. Y. 
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POWELL VALVES 


Fig. 2107—Fianged end O. S. & Because Powell Valves are engineered to meet the 
“"Y" Valve for 150 pounds W. P. Can specific conditions under which they must operate, 
be furmshed in various Corrosion-re- h abli h da . f l d 
sisting metals and alloys with bolts they have an established reputation tor long, de- 
and nuts in stainless steel. Flange of pendable performance with minimum maintenance. 
dimensons and wal! sections 

pre san Sows 4" to In addition to complete lines in Bronze, Iron and Steel, 

2”, ined Also Powell makes valves in the greatest variety of Corrosion- 
availabe with resisting Metals and Alloys ever made available to the 


CHEMICALS and PROCESS INDUSTRIES 


Fig. 2491—-1580-pound O S. & 

Gate Vaive. Supplied with precision- 

fitted, quickly interchangeable solid 

or split wedges. Stem is threaded 

and guided through revolving bush- 

ing in upper yoke which has a compression 

lubricant fitteng. Made in a variety of corro- 
sion-resisting metals and alloys. Also avail- 
able with screwed ends 


Fig. 2309 —Smali Flush Bottom Tank Valve 

with disc rising into tank to open. Sizes 4,” 

to 3”, incl. Also made with disc lowering into 

valve (Fig. 2310). Sizes 44" to 3°, incl. Other 
@ designs available in sizes 4° to 8", incl 


POWELL VALVES for CORROSION-RESISTANCE 
are available in the following metals and alloys 
Stainless Alloys Nickel and 
18-85 Nickel Alloys 
18-85 Mo Nickel 
18-85 Co Mone! Metel® 
Misco “C Inconet* 
Durvmet 20 Masteltoy Alloys? 
115-1354 Cr tron (A, Cand 0) 
18% Cr. Iron 
28% Cr. tron 0-10 
25% Cr. 12% 
Bell-O-Seat Valve. Designed for Alloy Steels Cast irons 
high vacuum service and for handling Cast tron 
hazardous, lethal, or malodorous fluids Carbon Stee! 32% Nickel tron 
Flexible metal bellows, enclosed in the 4-6% Cr 5% Mo Ni-resest* Alcoa No. 61 S-T 
body, completely seals interior of valve 35% Nicket Stee! 


Fig. 2453S. Large O.S Y 
Stainless Stee Gate Valve with precrsion- from outside atmosphere. Streamline 68% Cr 5 75% Mo Hard Lead Molybdenum 


yuided solid wedge. Can 
d with split wedge. Made 
ne with separable yoke 
ntorms to all the latest 
Available in a wide selection of 
COrrosron-resisting metals and alloys 


design provides full flow area through 8-10GCr 11-159 

valve. Made with flanged, screwed, or Silver 
welding ends in a variety of corrosion- 
resisting metals and alloys. Bell-O-Seai 
Globe and Angle Valves also avaiable TA registered (rade-name of the Haynes. Stetlite Co 


“Registered trade names of the International Nickel Co. Inc. 


| 

We 
: 

4 

' 
othe 
; ‘The WM. POWELL CO., 2525 Spring Grove Ave., P. 0. Box 106, Station B, Cincinnati 22, Ohio am 
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Three Jobs for Steam—all powered by Worthington 


They get a lot of work out of steam at Burnell-North 
Pettus Cycling plant near Pettus, Texas, operated by 
Stanolind Oil and Gas Company. 

The Worthington turbine generator shown above 
is one of two providing electric, power for general 
plant service. The steam turbines are 1,500 kw units. 
operating at 600 lb. gauge, 725 Ftt, and exhausting 
to 27 in. vacuum. The generators operate at three 
phase, 60 cycles, 70°% power factor and are equipped 
with top-mounted air coolers. 

There are also nine Worthington mechanical-drive 
turbines at this plant. Seven of these drive centrifu- 
gal pumps, and two drive induced-draft fans. 

So — three jobs in all: electricity, pumps. fans. 


This reliance on Worthington steam turbines is 
duplicated throughout the petroleum industry. 
Whether you want turbine-generator sets up to 10,000 
kw or mechanical-drive turbines, Worthington has 
the correct type and size, with the petroleum in- 
dustry’s stamp of approval. A broad line of power 
plant equipment, giving you unit responsibility, and 
our unmatched experience in power plant applica- 
tions are further reasons for doing business with 
Worthington. 

Get the savings that steam offers—get more work 
out of steam. There’s more worth in Worthington. For 
bulletins, write Worthington Pump and Machinery 
Corporation, Steam Turbine Division, Wellsville, N. Y. 


WORTHINGTON 


STEAM TURBINES 


Turbine-Generator Feed Woter 
Sets 


Boiler Feed 


Heoters $$Pumps 
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Cut Processing Cost— Improve Products 


MIXER 


Now in Use for 
Soaps 
Fertilizers 
Insecticides 
Plastic Powders 
Flour Mixes 
Dyes & Enamels 


The “ENTOLETER” Mixer requires only 12 cu. ft., with capacity of 
12,000 Ibs. of finished mix per hour. This equipment destroys all stages 
of insect life where beetle or similar insect infestation may be present. 


The “ENTOLETER” Mixer is a new-type centrifugal machine designed to provide 
thorough mixing and blending . . . in faster time . . . at reduced cost. In actual 
manufacturing operations in the chemical process industries, this equipment is 
producing amazingly uniform mixtures, simply and economically. 


CONTINUOUS MIXING: The “ENTOLETER” Mixer produces a finished mixture at 
rates up to 250 pounds per minute. Where ingredient percentages in a formula 
are —* large to allow accurate metering, a truly continuous operation 
is achieved. 


ADAPTABLE TO BATCH SYSTEM: The “ENTOLETER” Mixer is easily incorporated 
in the processing system as a final mixer. It serves to shorten mixing time, with 
consequent savings and appreciable improvement in product quality. Send for 
complete information. ENTOLETER DIVISION, The Safety Car Heating and 
Lighting Co., Inc., 1197 Dixwell Ave., New Haven 4, Connecticut. 
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Stainless steel . bid 
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Forged and cast steel............ 86a 

...86b 
Globe 

Bronge, No. 95. 65a 

Bronze, No. 

Cast steel. . 7 
Lead 
Lift plug, “non-lubricated ......... 291 
Lubricant sealed, for aaptha, 

varnish, etc. ... .38 
Plug 


c Ylindrical, lubricated, catalog 
Lever-seald, bulletin BO-B. 44 
Lubricated ees 
Pressure reducing 


High, type 1301F 
Self-contained, bulletin 966........ 8d 
Single seat, bulletin 950 ore 
Streamlined, bulletin 962..........8a 


Water, bulletin W-3........... 236a 
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Relief, cushioned surge, bulletin 
Solenoid, safety shut-off ........ BR414 
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NOW AVAILABLE 


Reprints of lest month's 
Chemical Engineering Report 


THE BATTLE 
FOR PRODUCTION 


Chemical Engineering's 29th an- 
nual review and statistical issue. A 
survey of the chemical industry at 
the halfway mark in its huge pro- 
gram for putting up plants to turn 
out the goods for an arsenal 
economy. 
Plants & Facilities 

Expenditures, past and plon- 
ned, for expanding capacity. 
Processes & Technology 

Normal growth and rearma- 
ment requirements spur produc- 
tion. 


How Washington is grappling 
with shortages. 


Labor & Manpower 

The days of manpower ous- 
terity are arriving. 
Profit & Loss 

Chemical profits wilt as the 
tox bite grows bigger. 
Supply & Demand 

Slowly the gap between de- 
mand and supply is being closed. 
48 pages of facts and figures to 
help you keep abreast of what has 
happened and what is happening 
in the chemical process industries. 
Ask for reprint BFP. Price $1. Send 
orders with remittance to: 


Chemical Engineering 
Attention: M. Molin 
330 West 42nd St. 
New York 36, N. Y. 


CHEMICAL ENGINEERING 


330 W. 42nd STREET 
NEW YORK 36, N. Y. 
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power units that are so flexible, so easily 
y are available in any size, 100 
wide range of sizes and types. They are 
HP ond si and for all cycles, phases 


NEW PFAUDLER ACID-RESISTING GLASS LINING 
Has Improved Resistance to Alkaline Solutions 


Pfaudler's new acid-resisting glass lining, because of its 
improved resistance to alkaline solutions, gives chemical 
engineers new freedom to change processes without re- 
quiring a change in materials of construction. Dissimilar 
operations formerly requiring two vessels can now be 
performed in one. 


APPLICATIONS—This new glass should be especially 
useful in processes involving a neutralization reaction, 
where the equipment is subjected to alkaline solutions at 
moderate temperatures for short periods of time. It 
should be helpful in polymerizers for organic plastics 
where polymerization is often carried out at a pH of 10 
to 12 and at a temperature below 212° F. It may also be 
used for hot alkaline hypochlorite solutions, where 
standard glass-lined reactors have been used but with 
rather short life as compared with that obtained in acid 
service. 


CONDITIONS OF USE—This new glass is intended for 
use in the pH range from 9 to 12 and at temperatures up 
to a maximum of 212° F. Within this range of pH and 


temperature, it has at least 3 times the resistance, and in 
some cases 10 times the resistance, of any Pfaudler glass 
formerly available. Users who have applied the new glass 
in their own plant confirm these results. 

To help solve your processing problems, Pfaudler 
offers a wide range of glass-lined vessels as well as 
accessories such as pumps, pipe, fittings, and valves. 
Write now for Bulletin 885, a general catalog describing 
our products and services. 


In a comparative test using 
buffered NoOH, pH 11.5, at 
212 F., the new glass was 
found to have an estimated 
life of 12 years compored 
to 3 years for our present 
standard glass. 
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